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help General Metals 
guarantee 

“Quality-Controlled”’ 
castings 


Ouality is emphasized by this quarter-century-old 
West Coast producer in offering steel and iron 
castings to the trade, This assurance of quality 
is made possible by the close control of metals 
possible in their two Lectromelt Furnaces; a 


Type NT and a COT, 


Precise control of melting conditions is in- 
herent in Lectromele equipment, With these fur 


naces, temperatures and chemical analyses can 


Manufactured in GERMANY: Friedrich Kocks GMBH, Dusseldorf 
FRANCE: Stein et Roubaix, Paris BELGIUM: S. A, Beige Stein et Roubaix, Bressoux-Liege ... SPAIN: 
General Electrica Espanola, Bilbao. ITALY: Forni Stein, Genoa. JAPAN: Daido Stee! Co., Ltd., Nagoya 


CQOT Lectromelt Furnace in the Oakland, California, 
f undry of General Metal Corporation 


be held to close specifications. Products run uni- 
formly better and costs are lower. Couple these 
advantages with the versatility of Lectromelt Fur- 
naces and you'll understand why they are so 


popular with foundrymen 


Catalog 9-A describes Lectromele Furnaces 
For a free copy, write Pittsburgh Lectromelt Fur- 
nace Corporation, 416 32nd Street, Pittsburgh 


40, Pennsylvania 


ENGLAND: Birlec, Ltd., Birmingham 


TWENTY FIVE 
POUNDS 





neo yw U6 Pay OFF 






WHEN YOU MELT... 


Cirmcit No 


MOORE RAPID 


OWE HUNDRED FIFTY 
TONS CAPACITY 
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14-15 New England Regional Foun 
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Conterence Vultnomah to P 
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Siu , tsa 
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White Sulf 4 iV. J 1 
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American Society for Met 
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onal Expo and €.o7 ve 

‘ American Societ ol Safety Eng 
neers, Conrad Hilton Hotel, Chicago 
! 1 \/ ’ 

9 Gray Iron Founders’ Societ 


Hotel Schroeder, Milwaukee. 7 
enth {nnua Vieetir 


ea | Ohio Regional Foundry Cor 

ference, Case Institute of Technolog 
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America, The Greenbrier, White Sul 
bhur Springs, West Virginia. Fall Meet 


1-26. .Sixth National Conterence on 
Standards, Sheraton-Park Hotel, Wash 

ton, D. ¢ Sponsored b the Na 
tional Bureau of Standards and the 


fmerican Standards Asseciation 


t1-Nov. 1 Magnesium Association, 
Biltmore Hotel, New York fnnual 
Meeting 


NOVEMBER 


1-3..Grinding Wheel Institute and 
\brasive Grain Association Statler 
Hotel, Buffalo. Fall Meeting 


1-3..Investment Casting Triostitute 
Sheraton-Cadillac Hotel. Detroit in 
nual Kall Meetine 


4 Metals Casting Conterence, Pur 
lue University, West Lafayette, Ind 
Sponsored by the Central Indiana and 
Michiana Chapter of AFS in coopera 


fron with Purdue Universit 


13-18 American Society of Mechani 
cal Engineers, Congress, Conrad Hil 
fon, and Sheraton-Blackhsione Hotels 
Chicago Diamond = Jubilee Innual 


\Vieeting 


14-17 International Automation Ex 


position, Navy Pier, Chicago 


16-18 Steel Founders’ Society, Hotel 
Carter, Cleveland. Annual Technical 


and Operating Conference 


17-18.. American Society tor Quality 
Control, Schroeder Hotel, Milwaukee 
Tenth Mid-West Conference 


18-19 New York State Canada Penn 
sivania Regional Foundry Conterence 
Onondaga Hotel, Syracuse, N.Y. Spon 
sored by Central New Yorl Lastern 
Canada, Lastern New York, Rochester 
Ihestern Neu Yor/ Northwestern 
Pennsylvania and Ontario Chapters or 


hie Imerican lFoundrymen Society 
DECEMBER 


id Michigan Regional Foundry Con 
lorence Michigan State Universit 
kast Lansing VMiich Sponsored by the 
Detrowt, Saginaw Valley, Central Mich 

in and Western Michigan Chapte 
if the American Foundrymen’'s Soctet 


ind the Michigan State Universit 


ind Uniwersity of Micl n Student 
( hapte ’ 
iY American Institute of Mining 


und Metallurgical Engineers, Hote 
William Penn, Pittsburg! Lilectrt 
fuinace Steel Conjeren 





reoerat GREEN BOND ...rme PURE senronir 


specially selected and prepared for foundry use only 


Back in 1925, bentonite was first developed, by FEDERAL, as an admix to molding and core 
sands. FEDERAL GREEN BOND was introduced at that time as pure bentonite of the highest 
quality, specially processed for foundry use. It's been just that ever since unadulterated, 
untreated, free of chemicals or other ingredients detrimental to foundry sands or conditions 


There are other reasons, too, for its superiority as a sand additive, such as 


FEeDERAt guarantees thot Green Bono will pro the production of castings that are free of de 
duce the highest green and dry bond strength fects — castings that require much less cleaning 
| M p 0 e T A » T f of any of the western bentonites castings that look good ond bring higher prices 
Feoerat Gretn Bono's medium to low gelatin Froerai controls every phase of the production 
Here's an essential point to remem- ating characteristics cut down on wv ulling time of Garten Bonn. from n ining and processing lo 
ber, when selecting your source for permit slurry users to add up to 25% more sales and technical service 
bentonite FEDERAL GREEN BOND bentonite per gallon of slurry, withoul strain on 


the pumping system Feoerat Green Bono is carried in stock in 


is sold and serviced by FEDERAL's 
own tramed, technical service engi 


FEOERAL warehouses iv principal cities im the 


Feoerat Green Bono has a pl value of 9.0 
U Ss Canada Britist isles and Contmental 


’ 4! ' iL 
neers! FEDERAL's interest in your use Feoerat Gretn Bono lasts and lasts — retaining Europe. It is available in three convenient forms 
its bonding efficiency much longer than any 1) Purvenizec for gener Saami a an @ 
‘ U ' ) Oo Ta oun y » os 
of its products doesn't stop at the other bonding agent 
dry additive for core and molding sand 4) 
time of sale, but continues beyond, Feoerat Green Bono induces exceptionally high GB-100 Fine Gaanuiae—a dry additive with 
in the form of technical service and permeability, permitting the use of fine sands low dust content, for core and molding sand 
assistance for better casting finish 3) No. 1200 Siuery Grave Gaanuiar —for use 
Feoerat Green Bono contributes materially to as a wet additive 


Next time you buy bentonite —try Frorrat Green Bonn’ You'll soon 


learn why it's known everywhere as the “Best of THe BENTONITE 
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Now 3 Crouse-Hinds foundries 
are LINK-BELT mechanized 
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At squeeze molding side of Crouse-Hinds’ Syracuse aluminum foundry, 
sand travels on Link-Belt distributing belt conveyor over molders’ hoppers 
Overtlow sand is carried on Link-Belt cross belt conveyor in background to shake 
out belt conveyor, which is also fed by hoppers at foot ends of roller conveyors 


Link-Belt equipment on sand preparation floor includes storage tank, revolving 
plate feeder, double paddle mixer and inclined belt conveyor delivering to dis > 
tributing bele gonveyor, Operation involves two similar systems, each feeding 

0 molders’ hoppers at a capacity of 35 ¢ph of prepared sand 





New Syracuse aluminum foundry answer. Your foundry may be large or small — gray 
iron, steel, malleable or non-ferrous. Whatever your 
gets modern sand handling system requirements, Link-Bele equipment and proved en 


gineering practices can cut your operating costs 
conserve manpower for more exacting jobs. Our 





INK-BELT mechanization reduces unit costs . . . foundry specialists will pool their experience and 
is speeds production . . . betters working condi- judgment with yours and your consultants’ to pro- 
tions. And Crouse-Hinds has proved it — three vide smooth coordination between operations . 
times sence 1928. The most recent installation — in boost production in present floor space. And it all 
their Syracuse aluminum foundry — provides low- begins with a call to your nearby Link-Belt office 
cost sand handling. Sand is moved mechanically 9.00 
through preparation, molding, shakeout and re- Piso Ne 
conditioning. \4 B EF iT 

If your castings output is limited by an outdated @. 


4 
Qs 





handling system, Link-Bele mechanization is the 





LiNK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All 
Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 14); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 
Throughout the World. 


Circite No. 112, pace 85-84 
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23-26... Plant Maintenance & Enginees 
ing Show, Convention Hall, Philad. 
phia 


FEBRUARY 


9-10.. Wisconsin Regional Foundry 
Conference, Schroeder Hotel, Milwau 
kee. Sponsored by the AFS Wisconsin 
Chapter and the University of Wiscon 
sim and the AFS Wisconsin Student 
Chapter 


16-17... Southeastern Regional Found 
ry Conference, Tutwiler Hotel, Br: 
mingham, Ala. Sponsored by the B 
mingham District and Tennessee Cha} 
ters and the Unwwersity of Alabamy 
Student Chapter of American Found 


rymens Societys 


27-Mar. 2 American Society for lest 
ing Materials, Statler Hotel, Buffale 
1986 Committee Week 
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78%..Foundry Educational Founda 
tion, Hotel Cleveland, Cleveland. Co 


lege Industry Conference 


15-16... Steel Founders Society o 
America, Drake Hote Chicago I? 
nual Meeti 
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lantic City, Annual Membership Mee 
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$9 American Foundrymen’s Society 
Convention Hall, Adantie City, N. | 
60th Annual Convention and Exhih: 


JUNE 


»8.. Materials Handling Institut 
Public Auditorium, Cleveland. Mate 


als Handiine Exposition 


10-12... Malleable Founders’ Societs 
The Homestead. Hot Springs Va Ir 


nual Mee fing 


1-22 American Society for Testing 
Materials ( halfonte Haddon Hall ii 
lantsc City, N. J. 59th Annual Meeting 
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MORE WORK... FASTER! 


WITH ERIE STRAYER 
HOOK-ON CLAMSHELLS 


; 
; 








CHECK these exclusive features: 


\V EASY HOOK-ON—no changeover problem. Versatile. 


\/ COMPACT, RUGGED DESIGN—longer, 
tougher service. 


\/ UMITED HEADROOM 
made for tight spots. 


\/ ALWAYS UNDER PERFECT CONTROL— 
eliminates shock. 


Ve TO 10 YARD CAPACITY—-models to 
suit your needs. 


REQUIREMENT— 


THE FAMOUS STRAYER ELECTRIC sucker 
ALSO AVAILABLE FOR AC OR DC OPERATION 





For Catalogs and General Information, Write: 


ERIE STRAYER Co. 


GEIST ROAD . ERIE PENNSYLVANIA 
Crmecir No, 104, pace 83-84 
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industrial Type Exhaust Fan 


Model K Ventura Fan designed spe 
cifically for industrial installations, is 


available with 2speed or constant 





speed cirect-drive totally-enclosed mo 
tors. Capacities range from 587 to 
12,800) cim 
pressures up to 5/8-in, American Blou 
er Corp. 


Cincie No. |, PAGE 83-84 


Operates against static 


Magnetic Reclamation Drum 


Permanent magnetic Agitator Drum 


is used for separating small iron parti 
cles in the relamation of non-magnetic 





turnings, boring, chips, and in similar 
processes where some agitation is necd 
ed to disentangle the iron and pre 
vent excessive carry-over, Eriez Mfg 


Lo 
Ciacie No. 2, pace 83-84 


Dimensionally Stable Mahogany 


Stabilite, dimensionally stable, resin 


impregnated and laminated mahog 





products 
and processes 


iny carving wood for patterns, is prac 


tically unatlected by humidity and 
temperature changes, according to bul 
letin. This “stay put’ material has 
excellent carvability machinability 
paintability, and gluing quality It re 
sists decay, heat, acid, electricity, and 
checking. Available as lumber 34 and 
1 in. thick, 4-16 in, wide, and 4-8 ft 
long. Aetna Plywood & Veneer Co 


Circir No. 3, PAGE 83-84 


Tractor Shovel Newcomer 


Napco Loader Model NL-5 
end loader has the 
MD cult 
under bucket hinge, 35 


back at 


front 
following Specs 
1250 Ib lift to max of 714 ft 
bucket tilt 


front wheel 


ground level 





drive and rear wheel steering, 7 ft 4 
in. turning radius to outside of bucket 
no-clutch shifting for two forward and 
two reverse speeds, and full line of at 


tachments. Napco Industries, Inc 


Cincie No. 4, PAGE 83-84 
Bin Level Indicator 


New Roto-Bin-Dicator is a 


type bin level indicator for installation 


paddle 


in bins under pressure or vacuum; bins 
chutes, or conveyors handling mat 


rials containing large lumps which 


tend to bridge; and bins handling ma 
terials which tend to rat-hole. Bulletin 


ivatlable. Bin-Dicator Co 


Cirnctr No. 5, PAGE 83-84 


Simplified Fork Truck Controls 


Simplified combination lever control 
operating fork hoist and mast tilt on 
Niotnlilt 


trucks reduces controls to 


four levers and two pedals and affords 





higher operating eficiency and great 
er safety. Lamson Mobhilif{t Corp 


Cirncite No. 6. PAGE 83-84 


Offers Whee's for Test 


Iwo mounted Chicago wheels, l4-in 
by 4-in. straight wheels on |,-in, man 
drel are offered for actual job testing 
to demonstrate uniformity of siz 
shape, grain, grade, and abrasive bond 
Chicago Wheel & Mfg. Co 


Circer No. 7, pAGre 83-84 


Fire Detector 


New, radio-active automatic C-O-. Iwo 
Pre-Detector System gives visual and 
audible alarms within seconds after 
the ignition of a fire and is particular 
ly adaptable to protecting pattern stor 





age, according to 9-page bulletin A 
62034. The system indicates location 
of the fire, can also alert public fire 
department and perform other func 
tions to keep fire damage to a mini 


mum. Pyrene—C-O-Two 


Circie No. 8, PAGE 83-84 


Coining Press Guard 


A drop gate electric solenoid guard 
has been added to the Searyeant line 
4 punch press safety equipment I! 
surrounds the die area when in the 
down position, eliminating the hazard 
of reaching in the ends. Searjeant Met 
a Products Ine 


Circite No. 9, pace 84-4 


High Speed Mounted Wheels 


A new line of ADS high sp ed resin 
bonded aluminum oxide grain mount 
ed wheels and points is designed to 
operat it 20,000) rpm ind above 
Coded to indicate the deg 4 hard 
ness they ir¢ ivailable in tandard 
grits from 24 to 120 and sizes and 
shapes conforming to national stand 
ards dmerican Ihamond Saw Sale 


Cicire No. 10. pace 84-84 


Core Drier Material 


New transfertype plastic core drier 
compound Stanley 84X-15, designed 


for di-ciectric ovens and recommended 


600 


POUNDS 


OF 
BRONZE 


2:3 mimutes 


This steel and non-ferrous centrifugal-casting foun- 
dry saves more than time through the use of Ajax- 
Northrup induction furnaces. Freedom from con 
tamination and almost complete metal recovery are 
direct results of the high speed characteristic of the 
Ajax-Northrup melting principle. Electrical energy, 
used as the source of power, is expended almost 
entirely in the charge. Little is wasted on the re 
fractory lining or outside the furnace, thereby mak 
ing working conditions better and more efficient at 


the same time. 


Associated Companies. Ajax Electric Company—Ajox Electrix 





NO 


ee 





Many Ajax-Northrup furnaces are made to ac 
cept either ferrous or non-ferrous work with 
impressive savings for both. With non-ferrous alloys 
savings of over $33.00 a ton are reported in re 
duced metal losses alone. And for ferrous work, 
recovery is reported as high as 100% for nickel 
and 99 for chromium 
Economy recommends it, progress demands it; 
induction me ting i” fundamental 1o modern pre 


cision foundry work Write for Bulletin 277-8 


Ajax Electrothermic Corp., Trenton 5, New Jersey 


vurnoce Co Ajax Engineering Corp 


SINCE 1916 






INDUCTION HEATING-MELTING 


SEE US AT THE METAL SHOW-—BOOTH 1619 


October 1955 ° 5 











Complete Facilities 


FOR FAST, ACCURATE, 
ECONOMICAL MACHINING 


Whatever your machining needs, City Pattern 













Foundry and Machine Company has the complete 
facilities to do the job quickly, accurately and 
economically. Shown here are just four typical ex- 
amples of the modern, comprehensive equipment 
that serve 


is ready and able to you. 


Pratt & Whitney Jig Borer 





Keller Duplicating Machine 


Boko Universal Mills 


FAST—The full complement of equipment and experienced, skilled 
Js nghuw d Aremtipan dhe tracy ame dg ; 
unbeatable combination for prompt delivery of any job. “ 


ACCURATE-—Precision workmanship has been synonymous with City 
Pattern Foundry and Machine Company for the past 42 years. With the 
latest machines and a completely equipped inspection department, 
you ore assured of accuracy that consistently meets your 

individual specifications. 


ECONOMICAL—With the right equipment to do the job, City 
Pattern Foundry and Machine Company maintains peak efficiency 
and economy. No is necessary. Time is 









AND MACHINE co 


Lh ARPER 


FOUNDRY 





for use with urea-bonded cores, 1s 


claimed to be easier to make, requires 


little or no hand finishing, ts lower 


| in cost than compression-molded dri 


ers and easier to handle. Also they 
have low thermal conductivity, high 
strength and abrasion resistance, and 


negligible shrinkage. Data available 


Stanle Chemical Co 
Circie No. 11, pacer 83-84 


Portable Dust Collector 


Dust-Pak, a 





new completely portable 

package dust collecting system, com4 
bines centrifugal separation and fil 

| tration, has drawer in base and “throw 


| 
| 
| 
| 
| 
| 


| 
| 
Bi 
| 


iway” 


filters for quick 
100 to 
r Industries Inc 

Circtre No. 12 


easy disposal 


Sizes are from 1000 = cfm 


Schmiuc 


PAGE 84-84 


| Sand Slinger Magnet 


| 


| designed for 


| charge 





Nomelectriu Sand Slinger 


installation at the dis 


Magnet 1s 


end of belt conveyors on vari 


ous sand slingers handling sand at 


speeds of 375 tpm and quantities up 


to 2000 Ib/min, Face plate s subject to 
wear may be replaced without dis 
turbing magnetic portions olf the unit 
hLniez Mfg. Co 

Creeie No. 13, race 835-84 


Automatic Drive Fork Truck 


New 


drive 


simplified torque converter-type 
Hystamatic Drive, is now offered 
for Hyster 3000-Ib capacity (C30 and 
1000-Ib capacity YC-40 lift trucks. The 
Hystamatic has latest design improves 
ments with fewer moving parts than 
Smooth flow of 


lugging, cre 


COMpPAarative models 


power eliminates engine 


* 


~ 





more No. 102, pace 85-84 
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iting taster maneuverability and great 
er work output. Specifications in Form 
No. 1130. Hyster Co 


Circit No. 14, PAGE 83-84 


New Metal Remelter 


New metal remelter for all alloys that 
melt below 1000 F is charged trom the 
top and operates on gas, oil, or elec 
tricity, Depending on type of heat 
unit takes two hours to melt a full pot 
from cold start Recovery time for 
idditional leads is one hour Capac 
ties range trom 600 to 10,000 Ib. No 
an Corp 


Circir No. 15, vAGe 84-84 


Redesigned Conveyor Takeup 


New one-piece hinged top trame DS 
takeup permits easy access to the bear 
ng block and adjusting screw. New 


ichdtrame design adds strength. Inter 





changeable with previous designs, they 
ire available with babbitted, ball, of 
roller bearings. Folder No. 2539. Link 
Belt Co 


Cirncir No. 16, race 4-84 


Fork Truck with New Suspension 


Hivdra-Lizer, new rear wheel su pen 
soon system on 2000 and 4000 Ib Mod 
el D424 and Model M-324 Mobilift 
lork trucks fully compensates for i 
regularities in floor surfaces up to 
in. and in so doimg, maintains equal 
distribution of weight of the truck and 
oad. Lamson Mobilift Corp 


Circie No. 17, vace 84-84 


Dust Collector on Casters 


Casters are now available on 17 Torit 
cabinet and cyclone types of individual 
collectors for dust particles ind 
fumes, Ihis permits easy, quick, and 
quiet movement ot equipment from 
me job to another. Torit Mfg. Co 


Circie No. 18, pace 83-84 


Primer for Magnesium 


Magnesium primer 40X%-675 for spray 
ing or dipping is fast-drying and has 


long lasting salt spray resistance. Is 





Circte No. 10%. pace &%-84 om 





































No matter what handling methods you use-——no / ° S. 


matter what mold materials you employ, the quality I you melt 
of your molten iron is all-important! That's why foundries ame wa 

“in-the-know” depend on Famous Cornell Cupola Flux to help purify 

their metal—to improve the quality of their castings. Why? Because brass, any 
Gamous Cormmell 
Aluminum and 

cleansing of coke (giving carbon constant). Call a Cornell repre Brass Blur. 

sentative today. He'll be happy to advise you Write for 

Bulletin 46-A. 


Famous Cornell Cupola Flux is the one scientifically designed prod 


uet that greatly increases slag flow off and guarantees complete 











by Lees 


ou 
Ue CLEVELAND FLUX Gunpany <aRh Le 


1026-40 MAIN AVENUE, N.W. «+ CLEVELAND 13, OHIO 


Manvutacturers of iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes —Since 1918 





ABRASIVE TALK 
IS CHEAP, 


bit we com 


lay tt on the line ! 


Claims are easy to make, but putting a savings 


/ 


gvarantee in writing is something else again. Con- 





trolled "'T” chilled iron shot and grit have been engineered 


ty _ to overcome the undesirable characteristics La 


of chilled iron abrasives: You get longer life, because of a 
7: 

ductile matrix; lower maintenance costs , because 
1 


4 


of controlled lower BHN; yet all the speed and cleaning 


efficiency you need. A 15% savings o) over your 


present abrasive costs guaranteed in writing 





you get a check to give you the guaranteed savings. Make 
the test without upsetting your routine: ask about the 


“electric timing device.” 


produced by 
THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 


THE WESTERN METAL ABRASIVES COMPANY 
Chicago Heights, illinois 
SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 


<a 





CHICAGO * DETROIT © CINCINNATI * GY. LOUIS © NEW YORK 


CLEVELAND * PHILADELPHIA © PITTSBURGH © INDIANAPOLIS 
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designed to check electrolytic decom 
position where magnesium is joined to 
less active metal; also resists solvent 
action of hydraulic fluids. Stanley 
Works 


Cincie No. 19, pace 83-84 


Multi-Feature Die Casting Machine 


600-ton die casting machine, HP-3Z 
SF, is designed to cast up to 1514 Ib 
of zine or proportionate weights of 
lead or tin. Independent furnace is 





large. One machine is being used to 
cast a large area, multi-cavity die at 
an average rate of 280 shots/hr. Lester 
Phoenix, Ince 


Circie No. 20, pace 83-84 


New Electric Heating Element 


Corrtherm is an entirely new electric 
heating element for heat treating fur 
naces consisting of corrugated sheets 
of nickel chromium which practically 
cover the entire furnace walls. Ac 
commodates amperage increase of 10 





20 times previous types Greater sui 
face results in lower surface tempera 
tures and therefore longer clement 
life. Voltage is so low that accidental 
contact cannot be felt. Also claimed 
is great ease in element replacement 


Lindberg Engineering Co 


Cincie No. 21, pace 83-84 


Surface Pyrometer 


Land Surface Pyrometer is portable 
measures temperatures in range of 
100 to 2400 F of variety of surfaces 
regardless of emissivity, is accurate 
within 0.5 per cent. Concave instru 
ment head creates nearly black body 
conditions. Fielden Instrument Dir 
Robershaw-Fulton Controls Co 


Circie No. 22, pace 83-84 





Water and Slurry Dispenser 


No. 3906 Rapid Water and Slurry Dis 
penser may be used to add a pre-set 
amount of liquid to a batch-type sand 
mixer accurately and quickly lank 


fills automatically to set amount, then 





M 


upon signal, exhausts water by au pi 

sure in a matter of seconds. Wet mull 
ing time starts only after most of thi 
water is added. Harry W. Dietert C: 


Cirncie No. 23, PAGE 85-84 


Floor Repair Material 


Carbo-Tread ]-176-C “Regular” is a 
ready mixed granulated compound ol 
hard, accurately-sized aggregates and 
processed asphalts Easy to ipply 
gives tough resilient surface gal 
drum covers 200 sq ft % in. thick 
Use for resurfacing or patching. Ma 


tenance Ine 


Circir No. 24, Pace 83-84 


Graphite Plastic Ladle Lining 


New g! iphite plastic refractory, Silex 


P-21, is recommended tor use in fet 


rous and non-ferrous foundries for 
malleable runners and = spouts, tap 
holes wells and «luo holes for ctipwe 





las, and pouring ladles of all types 


Claims to have high molten meta! 
shock resistance and high slag resist 
ance. J. H. France Refractories Co 


Cirncir No. 25, pace 83-84 
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Air Cylinders 


S-P air cylinders have square-end, 
space-saving design, are available in 
11 bore sizes from li, through 14 in 
with 21 types of mountings. Designed 
to JIC standards. S-P Manufacturing 
( orp. 


Circe No. 26. pace 83-84 


Drop Bottom Box 


New, corrugated, all-steel, welded 
drop-bottom boxes are made for use 
with positioning stand or for con 


trolled dumping by fork truck. Boxes 





have four-way entrances and are built 
to customer = specifications Palmer- 
Shile Co. 


Cirncie No. 27. race 84-84 


Horizontal Grinders 


New general utility horizontal grind 
ers feature built-in muffler for reduc 
ing noise, requires no special servicing 
iools. 3/8-24 spindle model takes 21%, 
x loin. organic wheel to 4 x in 


Sl 


viterous wheel; 14-13 spindle model 
takes 2144 x lin. to 6 % lyin organk 
wheel: wire bushes or roll abrasives 
also. Buckeye Tools Corp 

Circie No. 28, pace 83-84 


Portable Vibrator 


New, lightweight vibrator 


developing 7000-8000 vibrations per 


portable 


minute, is said to be unusually well 
balanced and ideal for heavy duty 
use on portable bins, trucks, and large 
pipe forms that do not require per 
manent vibrators. Cleveland Vibrator 
Co 


Cirncie No. 29. pace 83-84 
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For 


PEAK SAVINGS 
specify 
WHEELABRATOR’ Steel Shot 


OTHER 
STEEL SHOT 


Wondering how you can choose one abrasive over another when they 
all look so much alike? Don’t buy on appearance alone. Buy on proved 
performance. Let the cost-saving performance of Wheelabrator Steel 
Shot pay off in faster cleaning, more cleaning and better cleaning for 
every pound — for every pellet. Wheelabrator Steel Shot is made under 
such rigid controls that it achieves uniformity from pellet to pellet in 
hardness, roundness and toughness never before possible. No other 
abrasive ever reaches the peak performance that is the daily perform- 
ance of Wheelabrator Steel Shot. Let this peak performance bring you 


peak savings. Use Wheelabrator Steel Shot. Write for Bulletin 89-B. 


WHEELABRATOR ) 


co mR PP OR A Tt Oo WN 


(Formerly American Wheelabrator & Equipment Corp.) —_ 


RY. 


-\ 


u 
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Trail Blazer of Industrial Progress 


Cimcie No. 107, race 84-84 
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t for | k Performance 


Only Wheelabrator Stecl Shot 
is produced to such ¢ xacting 
standards 

Only Wheelabrator Stec! Shot 
is so carefully controlled for 
uniform quality 

Only Wheelabrator has such 
complete facilities for shot 
cn 

Only Wheelabrator Steel Shot 
has a continuous pilot plant 
ope ration for research and 
development 


ction 


630 S. Byrkit St., Mishawaka, Indiano 
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induction Furnace Leads 


New high frequency water-cooled lead 
design is said to reduce furnace 





cost, cut power losses, increase lead life, 
facilitate connection, permit better coil 
design and smaller and more rigid 
furnace shell, and eliminate damage 
tw leads if the lining should fail 
Inductotherm Corp 


Cincie No, 30, vPAGH B4-B4 


Automatic Aluminum Melting 


\utomati, continuous, inline melt 
ing Of aluminum alloys makes use of 
a new type radiant gas-fired tun 
Immediate advantages 


claimed are: flexible production, quick 


nel furnace 





heatup, and reduced fuel costs, better 
working conditions, and greater con 
tol of quality, Monarch Iluminum 
Viu. Co 


Cincie No. $1, vace 839-84 


Infrared Radiation Pyrometer 


Servotherm Infrared Radiation Pyro 
meter TRL covers a nominal tem 
perature range of ambient to 1882 F 





mid indicates variations as small as 
0.1 F and even smaller when operated 


10 -: 


eo ee eee ee : psi 


by an experienced technician. Bulletin 
says response time is 25 milliseconds 
Although it has its own meter, output 
may be fed to a recorder tor more 
permanent records, Servo Corp 

Cincie No, 32, PAGE BSBA 


Semi-Automatic Grinder 


Lewis No. | Billet Surface Condition 
ing Grinder gave up to »ix times as 
much production as conventional 
swing grinder, might find application 
in production foundries making me 
dium-size and large castings. Bil 
lets are mechanically handled, oper 
ator works seated in pulpit protected 
with safety glass. Lewis Machinery 
Div. Blaw-Knox Co 


Ciucen No, 33, vAGe BSBA 


Ball Point Marking Tube 


Fastdrying, permanent marking ink 
in an improved, handy package appli 
cator will not readily chip, peel or be 
affected by heat or weathering. Burst 
proof tube is fitted with a smooth act 





ing ball point. Good for castings 
wood, and plastics. Different size ball 
points and seven colors are available 
John P. Nussen, Jr. Co 

Cimcie No. 34, PAGE BSR 


Single Column Fork Truck 


Lift truck operators can see better 
work faster, and work safer with the 
new Hyster Monomast with panoramic 
visibility (models YO.40 and UC-30) 
Single column construction of two box 
shaped sections, one telescoping with 
in the other, provides strength, rigid 
ity, and almost eliminates obstruction 
ol operator's vision. Hyster Co 
Circin No, $5, PAGE BS-B4 


Ultraviolet Light Inspection 


Sela Ulora Violet Unit Model LR is 
used in the detection of flaws and 


modern castings and American Foundryman 


cracks in castings, pin-holes and leaks 
in containers, The specimen ts im 
mersed in a solution such as anthra 
cene, and tested under ultra violet light 
after washing off the excess. Fissures 
deeper than superficial cracks are 
clearly revealed by this simple test 
Sela Electronics Co 


Cincie No. 36. pace 44-4 


Wing Dividers 


Fine settings and accuracy are claimed 
in two new wing dividers recently 
made available. One of the dividers 
No. 57, has two solid legs for scribing 
circles or arcs on hard or rough sur 
faces. The other, No. 58, functions as 
a divider or compass by virtue of a leg 
which is replaceable by a pencil. Set 
tings are secured by a full-thread en 
gagement of clamping nut. Hairline 
fine adjustment is made by a tension 
spring working in conjunction with a 





locked-on adjusting nut. Each mod 


comes in six and eight in. sizes. Sfa: 
Works 


Cimcit No. 47, PAGE 83-84 


Super Masonry Saw 


Clipper Super Model masonry saw is 
designed tor low-cost production cut 
ting of every refractory and masonr 
material. Heavy<uty blade shafts and 
oversize bearings; available in 14 and 
18 in. blade capacities, wet-and-dry 
cutting or dry cutting only with con 
version to wet-and«iry later. Converts 
to concrete saw or track saw. Clip pe 
Vie. Co 


Cameit No. 38, PAGE 85-84 


Pneumatic Vise 


Model 666, Vi-Speed Autovise is de 
signed as an air clamp on cut-off saws 








Increase Metal Handling Efficiency 





Here’s How Allis-Chaimers Mfg. Co. substantially increased found- 
ry production at the LaCrosse (Wis.) Works by using a Whiting 
Trambeam overhead conveyor system combining individual cranes 
for pouring in each of 27 production areas with monorail trans 
port of hot metal to the areas. In addition to mechanizing hot 
metal haniding, the following benefits have been derived: more 
efficient use of floor space—-molds can be stacked higher, dust 
reduction from reduced floor traffic, and improved employee mo- 
rale and productivity. Metal is now poured directly into transfer 
ladies, eliminating a reservoir 
as 40,000 Ib of metal to be poured in 2 hr and 20 min, 
compared with a maximum of 25,000 Ib previously. A Tram 
beam cupola charging crane 
bucket reduced the cycle for a 2000-ib charge to 4'% min. 

Crctr No 


ladle and allowing as much 


with cone-bottomed charging 


PAGE 83-84 
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and is ideal for holding castings for 
cleaning room operations. Jaw faces 
are removable, and can be drilled and 
tapped for attaching fixtures and dies 
The 6x6-in. jaws open to 8-in. max 
the massive 5 in. OD push rod, with 
6-in. suoke develops 1900 Ib gripping 
force at 100 psi line pressure. Infor 
mation on trial units and literature 
are available on request. Van Prod 
ucts Co 
Cikcir No. 40, PAGE RSR4 


Packaged Dust Collector 


“Packaged”, Type G.W.1 \erody ne 
collector is Complete within itself with 
Acrodyne Louvered Cone and one on 
more fiber filter packs in series, Ca 
pacities range from L000) to 10.000 
cfm free air, taking motors trom bi, 

















= 
¥ 
i 
and 15 hp in sizes of 3x 3 x 7-4 to 
ry & OQ ®% T4tt. Claim, for all pra 
tical purposes, all solids and most con 


densable fumes are removed. Litera 
ture avathlable. Green buel kcoonomices 


Co 


Canctre No. 41, pAGr B44 


Transparent Circular Saw Guard 


New glidingaction guard lets user 
all table model circular saw work op 
erations clearly through transparent 
plastic shields. Protects during cutofl 
ripping, dado, and grooving work to 


various widths and thicknesses; not 





necessary to remove guard and risk 
injury. kor extra safety, unit has large 
and strong dual “anti-kick backs 
General Scientific Equip. Co 


Cincie No. 42, PAGE B3-R4 
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ower foundry costs 


Colemen Transrack Ovens 





The principal way of cutting costs in your coreroom is to get correctly 
baked cores and properly dried molds every time! Otherwise the 
efficiency of your core or mold making equipment, the skill of your 
labor and the best materials are wasted! 


To reduce casting scrap, to save on labor, fuel and material, to pro- 
duce consistently good castings, you need the best core baking and 
mold drying ovens available — Coleman! 


Coleman Core and Mold Ovens are as fine as modern engineering 
and more than a half a century of specialized foundry experience 
can make them. Users are amazed at the improvement Coleman 
Ovens provide in uniform heating, accurate control, efficient work 
handling and dependable performance. 


With production savings so important to profits, it will pay you te 
investigate the unusual advantages of Coleman Ovens now! As 
builders of the world’s only complete line of foundry ovens, we have 
no reason to recommend any but the best oven suited to your purpose 


| 











Celeman Dielectric Oven 





For better castings at lower cost let our experienced Engineers give 
you practical recommendations for your particular requirements 


WRITE FOR BULLETIN 54 


lower Ovens 
Car Type ¢ ore Ovens + 
Transrack Ovens 


A COMPLETE RANGE OF 
TYPES AND Sizes... 


lor ever 


¥ (ere bak, 
mold we One 


drying *auirement 
Nerisental Conveyer Ovens 


Car Type Meld Ovens 
Rell 


THE FOUNDRY EQUIPMENT COMPANY Portable Core Ovens + Pore wnat Ovens 


1825 COLUMBUS ROAD CLEVELAND 13, OHIO 





© Mold Dryer, 


Dielectric Cove Ovens 





WORLD'S OLDEST AND LARGEST FOUNDRY OVEN SPECIALISTS 
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Air Control Vaives 


Model 6668 solenoid bleeder au cyl 
inder-actuated, 2- or S-way valve 1s 
used for electric push-button, limit 


wwitch, timer, et bleeder and pilot 


1 operated master valves. I15- or 230 
q volt 0 or OOcyele \C. continuous 
F . duty standard; special duty features 


ie available. Model 6669 dual-control 






; Z-way valve provide 1utomatic revel 

sal when current is shut off. Model 

MORE ‘ 6678 4eway, 2-position valve is designed 

lor operating double-acting au cylin 

4 ders. Catalog 1004 available. Logans 
port Marne Co 


Circie No. 43, PAGE 83-84 


Oil-Less Air Compressor 


New pistom-type air compressor is said 


to deliver oil-free air at 35, 75, and 


IT’S EASY TO USE... you can 

add all your Moly in the 

ladle... without changing 
your accepted melting practice. 


175 psi with continuous operation and 
make practical individual motor driv 


en compressors mounted where com 


° wx’ 
va — 


IT'S POTENT... a few points 


of Moly give you improved ie _ 
properties ,..added strength... wy me?” 
heat resistance ... growth 
resistance...resistance to wear Le = Za 
. uniformity. é 
| | } 


IT’S AVAILABLE... now and 
in the years to come, 


pressed air is needed, Claims porta 
bility and comparatively low cost 
Let Moly seed it port make it adaptable to all types of in 
you a competitive a = 


better parts for less cost. 


dustrial maintenance Bulletin 1254 
available. Bell & Gossett Co 


Circire No. 44, PAGE 83-84 


For engineered castings 

get better results with Moly. 

If you would like to add your 
name to our mailing list for a 
series of leaflets on Moly Iron 
address Department 52, 
Climax Molybdenum Company, 
500 Sth Avenue, New York 36, 
N. Y. The first leaflet is now 
ready for you. Write today. 


Tube Axial Exhaust Fan 





Propellair Tubeaxial Fans are a new 


line of belt-driven tubecaxial propeller 





fans designed for handling corrosive 


exhaust, high temperature, explosive 
furnes, and similar difficult air-moving 
applications. Available in five sizes 


from 16 through 36-in., the new fans 


have air delivery ratings to 26,000 cflm 
Robbins Myers, Inc 


Cincie No. 45, PAGE 83-84 


| Metal Cutting Saw 





2 — \ metal cutting saw that operates as a 

bas band saw or a cut-off saw is known as 

ya’ «% Gibbes-Kennedy. It saws contours and 

@ performs cutoff operations Table 

op mounted it is easily detached lor por 

. table cut-off use. Weighs only 365 Ib 
complete with table. Powered by 1/3 

_ - id or Uho—115 volt motor. It has three 


cutting speeds. Additional literature is 
ivailable Gribbe VUachinery Ce 


CLIMAX MOLYBDENUM custan Sin. 66, een O84 


Circtre No. 109, pace 83-84 
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FOOLPROOF SAND has been a goal of the foundryman ever since he discovered it 
is safe to pour molten metal into a green sand mold. One school 
of thought is based on a 4-screen (the AFS Grading, Fineness & 
Distribution Committee should excuse the expression) sand. Newest 
discovery indicates that you have a minimum of headaches due to 
sand when total surface area of the sand grains equals total 
surface area of the clay particles. Whether grain distribution is 
4-screen or not seems to make no difference if you stick with the 
proper surface area relationship, according to this new 
development. 


PROFIT SHARING THOUGHTS that established the theme for last month's Bonus 
Section( Controlling Costs in the Foundry) were photographed in 
the plant of Pangborn Corp., Hagerstown, Md., where employees are 
reminded: Jobs depend on sales .. . Sales depend on price... 
Price depends on cost .. . Cost depends on you. While employees 
are doing their best to hold the cost line, management develops as 
realistic a cost picture as possible and fomulates policies on 
what to do about it. Preferred way to keep costs under control is 
detailed in the September Bonus Section of MODERN CASTINGS. 


PEARLITIC MALLEABLE IRON production in 1955 will approach 170,000 tons, 
about double 1954, according to Lowell D. Ryan, managing director 
of the Malleable Founders’ Society. While including MFS member 
companies only, the figure is believed to represent up to 95% of 
the total made in the United States. 1955 is expected to be the 
second best year for malleable production. Previous high was 
1,080,000 tons in 1951 and current indications are that this may 
be equalled though not exceeded to any great extent. High rate of 
both pearlitic and standard malleable production is attributed to 
high automobile and truck output, upturn in agricultural implement 
building, and sharp increase in demand for railroad malleable. 
Other lines have come up greatly since the latter part of 1954. 


WHAT STARTED OUT to be a scholarship fund has become a memorial to 
the late Bob Kennedy, long-time secretary of the American 
Foundrymen's Society. Set up in 1954 when the Chicago Chapter 
established the Robert E. Kennedy Scholarship with $5000, the 
money provides financial assistance for interested University 
of Illinois (Navy Pier) students of good scholastic standing and 
foundry inclination. On Bob's death August 7, the Chicago Chapter 
board of directors placed an additional sum of $500 in the 
scholarship fund to help build up this functional memorial to the 
man who served AFS so long. Contributions are also being received 
from individuals and companies. Those wishing to honor the late 
secretary emeritus should make checks payable to: Chicago Chapter 
of the American Foundrymen's Society. They may be sent to Louis 
J. Jacobs, Treasurer, AFS Chicago Chapter, S. Obermayer Co., 
2563 W. 18th St., Chicago 8, Ill., or to the AFS Technical Center, 
Golf & Wolf Roads, Des Plaines, Ill. 


DO IT YOURSELF on "hobby day” if you have a good attendance record. That's 
the set-up at Light Metals Corp. where absenteeism and tardiness 
are kept in check by a unique system of hobby days. A hobby day 
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they're not ignoring us! 


* It is true the bigger page ol 
Mopern CASTINGS gives more visi 
bility but when it is folded into 
three sections the pages are hard 
to turn and read. In addition it is 
too large to file. 

A. W. Barperen, Tech. Di 

Ohio Brass Co 

Mansfield, Ohio 


® How can anyone file it or stack 
it? Contents are great. We always 
look forward to the next issue and 
will continue to do so in spite of 
the size. We will buy an easel to 
hold it while reading. 

JAMES Barr, Gen. Mg 

Compton Foundry 

Compton, Calif 


® Like trying to manage two 
handsful of wet fish 
Cart B. JOHNSON, S/smn 
Queen City Sand & Supply 
Co 
Buffalo, N.Y 


® Have the readers lost title to 
“The Foundrymen’s OWN Maga 
zine” which is now “OWNED by 
the Men Who Buy’? 

A. E. Cartwricur, Met 

Crane Limited 

Montreal, Que 


® | surely like the contents of the 
magazine but thoroughly despise 
the shape of the pages 
J. THompson, Chf. Wks. Eng 
Continental Fdry. & Ma 
chine 
Kast Chicago, Ind. 


® It does not fit into a file drawer 
or a bookcase. When it is piled, the 
type of binding prohibits identifi 
cation from the back. The new size 
is not particularly adaptable to re 
moval of articles for my technical 


pouring 
off 
the heat 


file. | find it difficult to sit back 
and read through the magazine 
without considerable fumbling 
On the other side of the ledger, I 
think the Bonus Sections are ex 
cellent. I like “Talk of the Indus 
try.” The technical material 
throughout is good 
I think we have the best maga 
zine in the business except for the 
unfortunate proportion 
F. B. Rott Tech. Du 
Albion Malleable lron Co 
Albion, Mich 


® Change in title and content is all 
to the good, but I must raise a dis 





senting vomwe about the size. It's 
just too big and I have no idea 
what our librarian is going to do 
about binding it 
D. I La Vet Isst. Magy 
\luminum Dept 
Federated Metals Div 
American Smelting & Refin 


ing Co 


® Content of the magavine—Ok 

Bigger page—definitely do not like 
ALLEN M. Sticurrr, Pres 
Pelton Steel Casting Co 
Milwaukee 


c sibliographically speaking, you 
are making a horrible dent in 
Anglo-American relations and 1 
don't believe American librarians 
will love you either 
DAPHNE Drake, Tech. / 
British Cast Iron Research 
Association 


Birmingham, England 


® | find the old size more to my 
liking. It was easier to read, handle 
and file. The only people that pre 
fer the new style are the adverti 
ers. On the other hand, the Bonu 


Section i a fine teature 


creased content is appreciated and 
as a whole I believe some subscrib 
ers are too critical 
Cuer Mack, Foreman 
Chautauqua Hardware 
Corporation 


Jamestown, N.Y 


es NIA) | bl AMONG IH 
FIRS! LO CONGRATULATI 
IH STAI Ol MODERN 
CASTINGS ON YOUR NEW 
DRESS. COMPOSTTION AND 
MAKEUP ARI EXCELLENT 
HEAR TIESI CONGRATULA 
LIONS TO EVERYONE FOR 
WHAT TE_KNOW WILL NOW BI 
\ VERY SUCCESSFUL ENTER 
PRISI 
Braoce L. Simpson, Pre 

National Engineering Co 
Chicago 


8 \lopreRN Castrinos—whiat ihe 
dickens have they done with out 
AMERICAN FOUNDRYMAN Was Hy 
first reaction Phumbing seems 
to fit the ce scription of my interest 
now 

Yes, definitely the new format i 
more appealing, the articles 


grouped better, and even more 


NW 


, 


famous throughout the world 


Wid 
wdbbte 


BRITISH MOULDING MACHINE CO LTO FAVERSHAM KENT 
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“Shell molding with General Electric resins enables us to 
turn out intricate castings with a smoothness of finish 
and sharpness of contour difficult to achieve by con- 
ventional sand molding—parts that may often be used 
‘as-cast. G-E. resins are used exclusively in our shell- 
molding foundry because their consistently uniform 
properties help us realize the many advantages of this 
new casting process 

Taylor uses three General Electric shell-molding prod- 
ucts to turn out such cost-cutting parts as shown here 
G-E 12374 phenolic shell-molding resin to form strong, 
dimensionally accurate molds, G-E 8M-55 silicone part- 
ing agent to secure quick, easy release of molds from 
patterns, and G-E 12316 bonding resin to cement shell 
halves together, 


Progress Is Our Most Importent Product 
GENERAL @® ELECTRIC 


Ciacie No. 90, 


+ modern castings and American Foundryman 


with 6-E SH 


TAYLOR & CO., INC., REPORTS 


"90% less machining 


through shell molding 


ELL RESINS" 








ASK G. E. ABOUT SHELL MOLDING 


How can shell molding help YOU? General Electric 
maintains a shell-molding laboratory in Pittsfield, Mass., 
to help foundrymen and casting buyers solve problems 
and evaluate the process. G.E. also offers an informa- 
tive 28-page manual describing the techniques and 
benefits of this new foundry method. 
Send for it today! 


FREE BOOKLET AVAILABLE! 


General Electric Company 
Section 522-48 Chemical & Metallurgical Div. 
Pittsfield, Massachusetts 


Please send me a free copy of G-E Shell Molding Manual. 





() We are presently using the shell-molding process. 
() We are interested in the shell-molding process 
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You've 


teresting given us 
what of a jolt, but believe there is 
at least 50 per cent improvement 


Congratulations! 


mre 


Rospert B. McKINnLey, Owne) 
McKinley Metal 
Fort Worth, Texas 
® The “new look” is very good 


Best magazine on the market Keep 
up the pace on good and interest 
ing articles 

Maurice T. Dercrey 
Ferro Engineering Co 
Cleveland 


” . 
I like it. It’s different, articles 
are concise and to the point. Ad 


vertisements 


never before noticed 


are now 


being read. “Products X 


> ry 7 
Processes occupies the pronounced 


spot it should because this section 
interests everyone 
Fart M. Srrick, Fin Supt 


Erie Malleable Iron Co 
Erie, Pa 


© | feel the size is awkward but ce: 


tainly that is only a minor considet 
ation. The contents, well written 
cover a broad field, and I am sure 
additional advertising will be help 
ful in publishing a better maga 
zine and will provide more operat 
ing income for our organization. | 
have talked with a number of per 
sons in the Twin City Chapter and 
think the majority 
that it is a 
the old one 

J. W. Cosretro, Patt 

American Hoist & 


St. Paul, Minn 


feel, as I do, 
better magazine than 
Supi 
Derrick 


* | believe the bigger page would 
give more visibility if we received 
the magazine unfolded. How about 
sending it flat like Fortune? 


K. A. De Lonce, Met 
International Nickel Co 
New York 


Mopern Castincs is being mailed 


flat in envelopes beginning with 
this issue. We're sorry it hasn't 
heen reaching all of you in the best 


shape 

The response to Mopern Casi 
INGS and its new format ts tremen 
dous and runs from bouquets to 
brickbats. Even 
ject the editors have been greatl 


pleased with the proprietary 


when readers ol 


inte) 


continued on page 5) 








Core and Mold Washes 


Grakoat core and mold wash for gray 
iron, malleable, and non-ferrous ap 
plications and Steelkoat for steel are 
said to be easy to apply moisture 
proof, not easily precipitated non 
gaseous, highly refractory, and deep 
penetrating in bulletin from Delta Oil 
Products Co 


Circie No. 47, PAGE 83-84 
Direct Arc Furnaces 


64-page Catalog 9A tells the story be 
hind Lectomelt furnaces, gives special 
information on gray and malleable 
iron production, shows numerous in 
stallations, and lists specifications for 
furnaces handling 20 lb to those with 
150 ton capacities Pittsburgh Lectro 
melt Furnace Corp 
Circ ie No. 48, PAGE 83-84 


Pattern Shop Machinery 


The Oliver line of woodworking ma 
chinery for pattern shops covered in 
8-page folder includes disc and spindle 
sanders, circular and band saws, lathes 
surfacers, milling machines, emboss 
ing presses, benches, vises, and tool 
grinders. Oliver Machinery Co 

Cirncie No. 49, pace 835-84 


Planned Mechanization 


I8-page bulletin on planned mechan 
ization for foundries with progressive 
and complete systems features Neway 
foundry equipment. Included are Red 
dy Sandies, Handy Sandies, aerators 
plate feeders, turntables, core crush 
ers, mill, sand gates, and conveyor and 
clevator take ups. Newaygo Engineer 
ng Co 


Cracie No. 50, pace 83-84 


Pan-type Vibrating Conveyors 
Simplicity Series 32 balanced pan 
type conveyor requires only a mini 
mum of supporting structure and may 
be suspended from a main frame sup 
port with spring and cable connections 
tulletin 3255 also shows three drives 
that are used with Series 32 balanced 
and conventional conveyors. Simpli 
city Engineering Co 


Cincie No. 51, PAGE 83-84 


Monomast Lift Truck 


New lift truck with single lifting col 
umn is Claimed to offer greater visibil 


ity, result in faster, safer work-output 


S 


AST" 
the litt treckh with 
PANORAMIC 

VISIBILITY 


with less driver fatigue. Box-type up 
right is said to be stronger, more sta 
ble than conventional assemblies. Cat 
alog Form 1402 available. Hyster Co 


Cirncie No. 52, PAGE 85-84 


Core Blowers 


Besides giving tips on core box equip 
ment, blow and vent holes, and pre 
ventive maintenance, Bulletin 5000 de 
scribes the complete line of Champion 
core blowers with illustrations of ma 
chine and application, engineering 
drawings, and specifications, One fea 
ture of every machine is allowance of 
frame for side-to-side and front-to-back 
coremaker operations Beardsley & Pi 
per Div., Pettibone Mulliken Corp 


Cincie No. 53, pace 83-84 


Molding Machine 


Special features of line of type bl 
jolt, squeeze, turnover and pattern 
draw molding machine include jolt 
timer, press button operation, stream 
lined for easy cleaning, automatic lu 
brication, automatic pneumatic anvil 
built-in air filters, easy mold removal 
simple operation 14-page booklet 
AB/658 includes specifications and in 


There's a big difference in sands... . 


(3 oe 
Ask your Nugent 
sand-man to show. 
you how Nugent ¢ 
core sand is 
naturally 

better! 


Put samples of Nugent sand to the test in your sand lab — you'll see 





why it’s naturally better! Nugent sand is processed from the beat 
Muskegon dune sand, washed pure by nature for centuries . . . kiln 
dried to the correct moisture content, then graded to a uniform 
AFS grain analysis, This means less core breakage, consistently 
uniform molds, greater pattern definition and finish, plus freedom 
from defect-producing components, 


5 GRADES OF CERTIFIED SAND 
A constant AFS grain analysis of 40, 44, 49, 52 and 55 is maintained 
through continuous testing with up-to-date laboratory methods, Ex- 
acting control processes result in uniform green strength, permeabil- 
ity, moisture, grain distribution, and other characteristics, You get 
known sand quality and unsurpassed uniformity from a source pre 


ferred by foundrymen for over 40 years, 


See your Nugent sand-man or write 
direct for proper core sand recommen- 
dations. Samples on request. 
Represented by — 
INDIANA PRODUCTS CO, 
Kekome, indiene 
WARNER 8. THOMPSON CO. 
Detroit 6, Michigan 
CARPENTER BROTHERS, INC, 
Milwaukee 3, Wisconsin 
KEENER SAND & CLAY CO, 
Columbus 15, Obie 


GREAT LAKES FOUNDRY SAND CO. 
Detroit 26, Michigan 


Thanks to Nugent's convenient location, you 
can count on prompt thipments of sand by 
3 main railroads or truck when you need it 





Nugent is always ready te serve you 
with graded sands for the foundry. 


THE NUGENT SAND CO., INC. 


MUSKEGON, MICHIGAN 


CORE SAND 


Comes No i PAG! al “4 


October 











modern castings and American Foundryman 





Crcie No. 


79 





74275 THOMAS ST 


PAGE 83-84 





Inc. 


PITTSBURGH 86, PA 


structions. British Molding Machine 
Co.. Ltd 


Cracie No. 54, PAGE 85-84 


Riser and Strainer Cores 


Ihe Louthan line of retractory core 
shapes illustrated and described in re 
cent folder claims these advantages: to 
save labor, material, equipment, spac 
time required in molding, baking, in 
specting, and handling sand cores; will 
withstand considerable rough han 
dling, come packaged for easy storage 
and handling ind insure § cleaner 


sounder castings. Louthan Mfg. Co 


Circie No. 55, pace 83-84 


Foundry Equipment 


Complete line of Link-Belt equip 
ment is covered in 40-page Book 242% 
Seven foundry layouts of diflerent 
type and capacity are given. Included 
ire sand dryers and coolers, mullers 
and mixers, revivifiers, screens, belt 
oscillating, apron, and overhead con 
veyors, table and belt feeders, shake 
outs, and bucket elevators. Link-Belt 
Co 
Cirncie No. 56, PAGE 83-84 


Sand Stabilizer 


Lin-O-Cel is a sand additive. Bulletin 
8170 says that Lin-O-Cel is a finely 
ground cellulose material which, when 
mixed with foundry sands, provides 
an easy ethcient and economical 
means of preventing such casting de 
fects as rat-tails, buckles, and scabs 


Ircher-Daniels-Midland Co 


Cirncie No. 57, PAGE 83-84 


Cleaning Shell Castings 


Seven advantages of Wheelabrator 
blast cleaning are listed in recent issue 
of Cleaning and Finishing News bul 
letin. Application in three foundries 
making shell molded castings are il 
lustrated, and casting size, load, and 
blast time are tabulated. Wheelabratoy 
( orp 
Cirncie No. 58, PAGE 83-84 


New Grinding Wheel Catalog 


<page catalog 1-55 lists stock abrasive 
items and includes list and net prices 
Covered are standard wheel marking 
specifications bonds and abrasives, rec 
ommended safe wheel speeds, wheel 
shapes, general purpose, cutoff, and 
snagging grinding plus mountd wheels 
shapes, and points. Sterling Grinding 


Wheel Co 


Cracir No. 59. pacer 83-84 


“Precious Metal"’ Lead 


The Story of National Lead Com 
pany 18 a 36-page illustrated, color 








booklet that treats their story with the 


following topics: die casting, oil busi 


ness, titanium, bearing metals, battery 
blatchford and Kirk 


metals to base 


National Lead Co 


site 
Cracire No. 60, pace 83-84 
Core Binder 


describes 


Bulletin F-7 


as a dual-purpose core 


Pechnical 
Foundrez 7991 
binder which unites in one product 
working proper 
oils with the 


the desirable green 
ties of conventional core 
desirable casting properties of water 
soluble phenolic resins. Composition 
and meth 


characteristics, advantages 


ods of use are covered. Reichhold 
Chemicals, Ine 
Circie No. 61, PAGE 83-34 


Employee Relations Service 


New brochure describes how personnel 
and labor relations are approached by 
mstances 


counseling service. In many 


a large part of an assignment can be 
carried out by the plant management 
under guidance of a consultant. Na 


tional Foremen’'s Institute 


Circie No, 62, PAGE 83-84 


Casting Sealer Unit 


Illustrated in bulletin is a_ typical 


reservoi and 
pump Seal, a 


metal oxide-type sealing material that 


controlled-tem perature 
unit for Porlox new 
is claimed to impregnate all types of 
castings against 
Prenco Products, Inc 


No. 65% 


MAICTOSCOp le porosity 


CURCLE PAGE 83-84 


Vertical Storage 


Super-Concrete Stave Storage Bins are 
featured in bulletin that describes the 
material, construction, and capacities 
of this type of vertical storage. Firm 
their 


rials handling allows them to aid in 


states that background in mate 
the selection and location of handling 
machinery, Neff & Fry Co 


Cincir No. 64, pace 84-84 


Dust Collector Analysis 


An Analysis of an Installation of 
Dust Collecting Equipment,” describes 
Multi 


actual 


a scientific analysis of Schneible 
Wash Dust 
production load made by an outside 


Claude B Schnetble Co 


Collectors under 
laboratory 


Crcire No. 65, Pace 83-84 


3-part Utility Folder 


New, 3-part utility folder is a wall 
chart reminder of metal finishing sup 


plies and equipment and is a stock 










































































Delta Superkoat Wash is recommended for Steel, 
Gray Iron, Malleable and Non-Ferrous castings. 
It’s easy to mix and apply uniformly to green or 
dry sand and baked surfaces by dipping, swabbing, 


spraying or brushing. 


Working samples and complete literature on Delta 
Foundry Products will be sent to you on request 


for test purposes in your own foundry. 


we 
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4. 


DELTA OIL PRODUCTS CO. 




















NOTE THESE IMPORTANT ADVANTAGES OF 
DELTA SUPERKOAT WASH: 
NO PRECIPITATION OR SETTLING 
When thoroughly mixed 
pension indefinitely 


EASY TO APPLY — 


It can be dipped 


wash will stey in sue 


swabbed, brushed or sprayed on 


green or dry sand and baked surfaces 


-» RAPID, DEEP PENETRATION & EXCELLENT ADHESION 


Quickly anchors itself 5 to 
surfaces 

NON-REACTIVE — LOW GAS 
Will not produce gas in 
molten metal 


/ grains deep in sand 


react of contact with 


. REDUCED CLEANING COSTS - 


Cast surfaces are smoother and castings are cleaner 


. WHEL NOT FLAKE — 


wash is thoroughly 


When 


bonded to the sand surfaces 


completely dried, the 


. HIGHLY REFRACTORY — 


Has an unusually high fusion point 


. ELIMINATES SAND FUSION AND BURN-IN 


Flowing metal will not crack of wash 


during pouring 


rupture 


» ECONOMICAL TO USM — 


Covers a greater surface area at a lower cost per 


pound of wash 


WISCONSIN 


MANUFACTURERS OF SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS 


Cimcte No. #0 


PAGT 


” 


een) 


October 1955 





MILWAUKEE 9, 
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| for checking inventories, It also 

» an emergency first aid chart 
treatment of plating room acci 

ind can be used as file folder 
technical bulletins and sales liter 

Kredric B. Stevens, Ine. 

Cicer No. 66, Pace 84-84 


Foille Burn Kit 


Bulletin 0402-5 points out advantages 
of the aerosol spray technique for 
quick ipplication of Foille antiseptic, 
In addition to controlling pain, mitt 
gating shock, and helping to preserve 
tissue in burned areas, bulletin says 
detergent action often eliminates 
crubbing grease-stained, dirty wounds, 
Vine Safety Appliances Co 
Cincie No, 67, pace 85-44 


Bibliography on Cost Steel 


i44 references are listed in new, 28 
page “Bibliography on Cast Steel,” 400 
ive from literature of the last 20 years 
Most are from American publications, 
evrnie from British, a few from 
other language publications, Ameri 


can Foundrymen's Society 


Cincire No. 6B, PAGE 84-4 


3-D Scale Models 


Applications ol three dimensional 
scale models as well as some of the 
features of Knight-built models are 
outlined in eight-page bulletin, Mag 
netized models made for flexible trial 
layouts, Applications include plant de 
un, layout and production, employee 
training, architecture and construc 
tion planning, and site development 
Knight Models, Ine 


Cincir No. 69, race 85-84 


Who's Who in the Castings Field 


Fighty seven leaders = ol foundry 
thought and technique who recognize 
that advancement of the industry 
relies on exchange of knowledge with 
irticles in Modern Castings and Amer 
can Foundryman are recognized in 
this brochure, Photographs of 63 are 
included. In addition short biog 
raphies of the magazine's editors and 
smociates are given, American Found 
Sociel 


Curncier No, 70, pace 85.84 


Use of Southern Bentonite 


Producer otf both southern and west 
ern bentonite, tells about the ap 
plication of southern bentonite to 
wray iron, malleable, steel, and non 
ferrous practice in 14-page Bulletin 
45, Kconomy in the Foundry, Special 
reference is made te tempering, Ameri 


can Colloid Co 


Ciacir No. 71, pace 83-84 


INDUCTOL 


PAST BAKE CORE OIL 


FREFLO 


PARTING COMPOUND 
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FOUNDRY 
PRODUCTS DIVISION 


2191 WEST 110th ST. 
CLEVELAND 2, 


Better balancing of your 
core room operation is no 
trick with A.D.M. products 
...-their uniform quality 
means lower costs too. 
Write for details today. 


Floor Mainrenance 


Bulletin 1219C) discusses uses tor Car 


| bo Tread in resurfacing and repair of 


floor Reported to take trathe as soon 


sits appled Maintenance, in 


Circtre No. 72, Pace 85-84 


Machine Rehabilitation 


Scientific methods of machinery ion 
spection in! new methods ot inclus 
trial equipment repair are covered in 


Bulletin 5&5. C.latn tost) service ive 


| performed on location saving disman 


| thing and moving costs. Maintenance 


Lneinecrving Corp 


Crcir No, 7%, race 84-84 


Gamma Radiography 


12 page booklet presents basic intor 
mation required for setung up or op 


erating a gamma-raciography installa 


tion; tells how to select the proper 


| radiowetope for handling equipment 


and discusses the principles of radia 


| tion safety lables and charts show 


characterimtics rachograplhic sensitivity 
sil isertonpee speeds Technical Opera 
nes, dn 
Cimcon No. 74, race BS-84 


| Electric Lift Trucks 


Three bulletins describe specifications 
umd aspects for eficient operation of 
the new Yale K-46 electri stand-up, 


| hydraulic lift truck. These models (2, 


}, and 4000 Ib capacity) are available 
n 68, 85, and 90 in. overall heights 
with teloscopu lifts up to 100, 150, and 
bit in, respectivel Yale l owne 
Vi lo 


Ciacir No. 7% ,K4 


Combustion Safe-Guards 


Bulletin 2101 describes the ipplication 
et Honeywell temperature controls, 
' 


limit controls, valve Tit Protectoglo 


combustion saleguard systems to Max 


ion Premex Industrial Gas Burners and 


burner systems. Schemati system dia 
vrams and selection tables are includ 
ed. Minneapolis Honeyu ell Regulator 


te 


Cimcir No 


| Fuel Oil Treatment 


julletin describes Dacarol ms an oil 


| soluble fuel oil additive which elim 


inates siudge, trees tem of deposits 
improves atomisation improves Btu 
releas mal disp mm water Liacar 


Chemical Products Co 


Cimetr 





You Who Weld Castings 


We'll all know much more about 
cast iron welding if each of us tells 
the Joint Comnfittee on Welding 
lron Castings what we have found 
out about the process 

Manufacturers of welding rod as 
well as users are invited to submit 
data or test reports on the mechan 
ical properties of gray iron weld- 
ments to this joint committee of 
the American Welding Society and 


the American Foundrymen’s Soci- 
ety. 

Also welcomed by Sidney Low, 
Chapman Valve Mfg. Co., Indian 
Orchard, Mass., chairman of the 
Mechanical Properties of Weld- 
ments Subcommittee, are any other 
data on welding iron castings such 
as test methods, metallography, dif- 
ferent filler metals, etc. 

If desired, source of information 
will be held in confidence. 








Designed for 
dielectric furnaces 
and conventional ovens... 






J-M Pallite Plates and Form Driers 
afford desirable operational advantages 


Service records prove that Johns-Manville Pallite out- 
performs and outlasts many other materials in use in 
dielectric type furnaces. The advantages of Pallite are 
due to its special formulation, developed by Johns- 
Manville for use in dielectric furnace core-drying 
operations in foundries. Pallite offers the following 


desirable characteristics: 


@ light weight 


@ uniform electrical conductivity 
@ uniform thermal conductivity 


@ dimensional stability 
@ nonsweating 
@ moisture-absorbent 


Pallite Plates are now available in both flat and grooved 
form, Pallite Form Driers are also available, contoured 
to support irregular shaped cores properly during their 
travel through the furnace. For details about J-M Pallite 
materials, write Johns-Manville, Box 60, New York 
16, N. Y. In Canada, Port Credit (Toronto), Ontario. 





M! Johns-Manville PALLITE 


Cracie No, 82, pace 835-84 
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George C. Betz has been appointed 
manager of sales, Chemical & Met 
als Dept., Metal & Thermite Corp., 
New York. John A. Peterson, Jr., 
has joined the company’s ceramic 
engineering staff, and William C. 
Cuntz has been named assistant 
manager of sales, Welding Dept 


James A. Johnson has been pro 
moted to the newly created posi 
tion of general superintendent of 
the Indiana Steel Products Co., 
Valparaiso, Ind. He was formerly 
superintendent of the foundry de 
partment 


David C. McVey has joined the 
Chicago office of Climax Molybde 
num Co., New York. He was for 
merly a metallurgist with Interna 
tional Harvester Co 


Ralph G. Mensch has been ap 
pointed district sales manager for 
specialty resins at the Argo, IIL, 
plant of Reichold Chemicals, Inc., 
New York. 


Clare B. Carlson has been named 
manager of the Electrothermi« 


Div., Pittsburgh Lectromelt Fur 


nace Corp. 


E. F. Hines 


D. C. McVey 





get personal 


Robert H. Jacoby, formerly chief 
metallurgist and manager of quali 
ty control of Key Co., East St. 
Louis, Ill., has become an associate 
of the St. Louis Coke & Foundry 
Supply Co., St. Louis 


J. A. Dean has been promoted to 
manulacturing manager of Nelson 
Electric Mig. Co., Tulsa, Okla. He 
was formerly manager of the found 
ry division of the firm. E. F. Hines, 
foundry sales manager, will suc 
ceed Mr. Dean as foundry manage 


The board of directors of Badge 
Malleable & Mig., Co., South Mil 
waukee, Wis., has elected the fol 
lowing ofhcers: T. E. Ward, presi 
dent and treasurer; W. J. MacNeill, 
vice president in charge of opera 
tions; Leo Joerg, secretary, and 
August Schwan, assistant treasurer 
Maurry R. Petersen has been ap 
pointed sales engineer in the Ohio 
territory for the George Sall Metals 
Co., Philadelphia 


Raymond F. 
Acheson Colloids Co., Port Huron, 


Stevens has joined 


Mich., as research chemist 


F. Paul Ronca, manager of the 


Silicon Carbide Products Engineer 











BUILT-IN ECONOMY 


Like Lynchburg Foundry, you too, 


ing Dept., Carborundum Co., Ni 
agara Falls, N. Y., was elected chair | 
man of the Technical Committee | 


ol the Abrasive Grain Association 


can save trom the start by inciuding Schnelibie 
Cupola Collectors in your plans RIGHT NOW! 


The Lynchburg Foundry Company planned this new 
addition to save time and money. Installation of these 
Schneible Cupola Collectors was accomplished easily and 
economically with equipment already on the job for other 
structural work. No extra expense was necessary. 

Further savings will be made from the start, because 
©. ©. Caskeon the Schneible Collectors will keep fly-ash and fumes from 
deteriorating roofs, gutters and other facilities thus 
extending the useful life of all original equipment. 





C. Taylor Marshall has been pro 


moted to general manager of the Like Lynchburg, why not include Schneible “Sw” 
newly consolidated Coke and Lron Cupola Collectors and Multi-Wash Collectors in your 
Div., Pittsburgh Coke & Chemical plans and save right from the start. 

( o 











Photos shown, “Cour- 
tesy of The Iron 
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Hi. — aie nae Worker, Lynchburg 
R. H. Jacoby 7 \i ss Tr . } Foundry Company, 
i] a ~Eew 108 ‘ . patios, 4 ’ Lynchburg, Virginia.” 
Clinton F. Zabriskie, foundry met bi | a) 






Cupola Collectors 
are ‘‘SW"’ type 
known throughout 
the industry as the 
most efficient and 
most economical 
ehh ie wet method col- 
m | , ail lectors available. 

' i ~ iY, aA : Non-clogging dis- 
tribution head, re- 
use of water and 
absence of moving 
parts mean practi- 
cally no mainte- 
nance is required. 


baal 
allurgist, Sperry Gyroscope Co Se 


‘= = 2 
has been appointed metallurgist wy | 
materials and Processes for the é NLD 

ee 








Lol 
firm l., 
nee 








R.G.M h 

7 CLAUDE B. SCHNEIBLE COMPANY 
A. M. Kohler, vice-president of the P. O. Box 81, North End Station « Detroit 2, Michigan 
Babcock & Wilcox Co., New York Cable Address: C8SCO 


and head of its Retractories Div Evropeon Licensee: Elex S. A., Zurich, Switzeriand 


has retired from the company. Ac Cicir No. 85, Pace B44 
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One of 60 Ajax Lo-Veyors installed under foundry 


floor removing sand from shake out stations in large 
automotive foundry. 





@ Ajax Lo-Veyors scale, size, separate and screen 
foundry sand, tramp iron and core wires in one 
operation while conveying...this saves time, 
space and manpower. Quick removal of foundry 
sand between progressive processes keeps high 
speed equipment running at top capacities. 
Ajax self-contained Lo-Veyors made in a wide 
range of sizes and lengths from 3/ up are easily 
installed...che low head room required for pan 
and drive unit saves valuable production space 
in foundries.,.easily mounted on or under floors 
or suspended from walls and ceilings. 
Dynamically balanced drive unit assures 
smooth operation of entire unit. Pan and drive 


CUT COSTS OF 
CONVEYING BULK MATERIALS 







= : 
| LO-VEYORS - - 





These Ajax combination 
scalping screens and convey- 
ors are used from beginning 

to end in progressive foundry | 
processes, 
| 





unit designed for low power requirements and | 
minimum anchorage. Bearings are splash lubri- | 
cated and sealed in oiltight case for complete 
protection from abrasive conditions. 

The open type pan has the advantages of sim- 
plicity and accessibility. It can be loaded at any | 
point, or several points. The material is always | 
open for inspection. Manually or mechanically | 
operated gates can be provided to shunt material 
at any one of several points. | 

Ajax Lo-Veyors are being welcomed as cost | 
saving successors to shovels, wheelbarrows and 
expensive non-productive labor by custom and | 
high production foundries. | 





Write today for Ajax Lo-Veyor Bulletin 39 





Representatives in Principal Cities 


24 + modern castings 
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AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, N. Y. | 
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tive charge of the Refractories Div 
has become the responsibility ol 


J. E. Brinckerhoff as manager 





A. S. Breighthaupt 


Arthur S. Breighthaupt, vice-pres! 


dent and sales manager, Dodge 
Steel Co., Philadelphia, has been 
named vice-president with respon 
sibilities extending into the field 
of operations He will also con 
tinue in his present capacity 

Arthur J. Zwanzig has been ap 


pointed assistant to the vice-pres 
ident and general manager ol Al 
loy Precision Castings Co., Cleve 
land. He will direct all production 
activities 

has been ap 


Arthur B. Morse 


pointed vice-president and western 


sales manager for the Mexico Re 
Mexico, Mo 


fractories Co., 





A. B. Morse 


R. E. Rogers, formerly manager ol 
the Los Angeles branch of the Fox 
has been 


boro Co., Foxboro, Mass.., 


appointed manger of the instru 


ment company’s west coast sales 


activities 


Dr. David W. 


appointed 


Levinson has been 


supervisor of non-fer 


rous metallurgy research in the 





Metals Research Dept., at Armour 
Research Foundation of Illinois 


Institute of Technology, Chicago 


Claude A. Marlowe has _ been 
elected executive vice-president of 
the Pittsburgh Metals Purifying 


Co 


Stanley J. Wozniak has been ap 
pointed assistant foundry superin 
tendent of the Hansell-Elcock Co 
Foundry, Chicago 





»' 
~} \ —— 
| £ 
i= bo } He 


G. C. Cole 
Grover C. Cole was elected vice 
Wysong & Miles 
Greensboro, N. C., 
at the annual meeting of the stock 


president ol 
Foundry, Inc., 


holders and directors 


George T. Morse has been appoint 
ed vice-president and director of 
sales for the Smooth-On Mfg. Co., 
Jersey City, N. J. 


Donald E. Wyman has been ap 
pointed sales manager covering all 
products of Exomet, Inc., Con 
neaut, Ohio. 


Donald N. Watkins has resigned 
as vice-president of Continental 
Foundry & Machine Co.,_ Pitts 
burgh, Pa., to devote his time to 
his position as chairman of Steel 


Publications 


Thomas Trowbridge was named 
assistant general sales manager of 
the Behr-Manning Div., Norton Co 
William J. Bennett became sales 
manager for the company’s east 
ern region and Victor F. Perrault 
was appointed industrial trades 


manager 


Norton Co., Worcester, Mass., has 
appointed Gale W. Bennett a re 
fractories engineer. Bennett su 
ceeds Norman K. Russell who re 


signed from Norton to become 























'VE GOT A RUSH VOB 


THATS GOTTO BE DELIVERED 
BY TOMORROW NIGHT !// 


WE CAN GET THE JOB DONE 
JIM...BUT WHERE ARE WE 
GONNA GET THE BRASS BY 

TOMORROW MORNING 72 i 









































-»- SAMUEL 
COMPANY 
GUARANTEES OVERNIGHT 


DELIVERY ANYWHERE IN 
THIS REGION 























THATS SWELL... 
rLL CALLTHEM 
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(“OUR INGOTS MAKE BETTER CASTINGS’ 








(2 (SAMUEL GREENFIELD BRASS ALLOYS } 


“ @ Chemically Pure 


FREE FOUNDRY 

yA eeetean as ENGINEERING 
ested 

@ Certified Chemical Analysis CONSULTATION 
Furnished SERVICE 


~ WORRY NO MORE... 








SAMY LAOS “DELIVERS THE oops 9 





— I SAMUEL GREENFIELD Co. | 
“TI WILL DELIVER THE GOODS 
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TNA Nor... 
AI eee 
i. ¢ SHIPMENT OF 
vot Be 











1S GREAT TO KNOW 5 
THAT YOU CAN ALWAYS COUNT 
ON SANWEL GREENFIELD @. 
TO DELIVER THE GOODS ON 

TIME AND AT A COMPETITIVE 





PRICE / 














at no obligation, Write or call. . . 


SAMUEL GREENFIELD CO., inc. 


31 Stone St 
HUmboldt 4050 








Over 120 years combined experience is yours 


Buffalo 12, N.Y 
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amd) Lat of, 88 Peal Coco eigen. 


QlO S. Manion St -- Gale Pork 2, DQincia 
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sales manager for the Richard ( 
Remmey & Sons Co., Philadelphia 


Fred J. Walls, metallurgical engi 
neer, International Nickel Co., In 
in charge of Detroit technica] sec 
tion of the Development and Re 
search Div., has been elected treas 
urer ol the Engineering Society of 
Detroit 


Karl-Erik Backstrém, metallurgist 
and foundry superintendent, Lid 
képings Mekaniska Verkstads Ab, 
Lidképings, Sweden, is becoming 
acquainted with American jobbing 
practice in gray iron and nodular 
iron by working this summer at 
Beloit Foundry Co., Beloit, Wis. In 
addition, he is visiting foundries 
in the Milwaukee, Chicago, Cincin 
nati, New York, and Philadelphia 


areas 


Herbert E. Eggerts has joined 
Kingwell Bros., Ltd., San Francisco 
and will be in charge of foundry 
operations. Among his responsibili 
ties will be the installation of King 
well's new non-ferrous foundry to 
be built at Richmond, Calif., 


and in operation early in 1956 





H. E. Eggerts 


William V. Burley, Jr., has been 
appointed comptroller of Titani 
um Metals Corp. of America, New 
York Ihe company ts jointly 
owned by National Lead Co., and 
Alleghen* Ludlum Steel Corp 


Dr. Donald J. McPherson has been 
promoted to assistant manager olf 
the Metals Research Department at 
Armour Research Foundation of 
Illinois Institute of ‘Technology 
Chicago. J. Scott Griffith has been 
promoted trom supervisor to assist 
ant manager of the ceramics and 
minerals research department 


continued on page 29 
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RESIN 


A COMPLETE PACKAGE — It's a 
complete unit with all auxiliary 
equipment and controls ready to 
operate 


LIQUID SOLVENT FUNNEL —Stand- 
ard equipment for the addition of 
solvent used with dry resin. 


TWO SPEED MOTOR — Standard 
equipment to provide variation 
in mulling to meet any resin re- 
quirement. 


EIGHT SECOND DISCHARGE 
Instead of the 30-60 seconds 
required with other mixing 
equipment. 


NO-SPILL SCREEN—Full enclosure 
design prevents spillage— insures 


D PROCESS, FREE-FLOWI 
-COATED SAND 1) 










uniform screening. 


FULL FLEXIBILITY —— Discharges 
perfectly coated, free-flowing, 
non-clumping send into air con- 
veying system or onto conveyor 


NG, NON-CLUMPING, 
UTES INSTEAD OF 25 


\ A 
>) 


j 
- ie 


¢ 
. 





FULL SEALING FLOP GATE — Full 
perimeter seal around flop gote 
opening eliminates dust, pro- 
vides most effective operation 


VARIABLE VOLUME BLOWER 
as Solvent drying equipment actu- 


ally injects air through the moss 
f 
~+>—— 


at a controlled rate for most ef- 

COMPLETE WITH CONTROLS 
Full air controls ore supplied 
as standord equipment. Mull- 
trolmatic automatic controls 

te control every phase of the 
operation — are available as 

eR ‘ 


ba beh ad 


ficient solvent evaporation. Air 
volume is infinitely variable from 
tere to maximum 


SPECIAL SKIP BUCKET Special 
wide design with low leading 
height insures fast easy loading 





NEW CP SHELL SPEEDMULLOR SLASHES COSTS FOR SHELL MOLDERS 


Now, free-flowing, non-clumping, resin-coated shell molding 
sands may be prepared by the cold process in the new Model 
CP Shell Speedmullors in one-fifth the time required with 
other mixing equipment. Available in six sizes with capacities 
of from 2,000 to 9,000 pounds per hour, these new Shell 
Speedmullors operate on total cycle times of approximately 
five minutes on all typical resin-coated sand mixtures. These 
units are available as complete packages with all auxiliary 
equipment and controls ready to do the whole job on in 
stallation. 


For the first time the operator has full control over all of the 
variables of cold process preparation. Three position mullor 
wheel spacing and two speed mullor motor provide a wide 
range of variation of mulling pressure 


In addition, the volume of air blown through the sand mass 
(only the Shell Speedmullor provides this feature) may be 
varied from zero to maximum to meet requirements. These 


new units handle either liquid resin additions or solvent and 
dry resin additions. Mulltrolmatic the ultimate of automatic 
control is available to control every phase of the opera 


tion 


For full information and prices write directly to BEARDSLEY 
& PIPER, Division Pettibone Mulliken Corporation, 2424 
North Cicero Avenue, Chicago 39, Illinois 
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A COMPLETE PACKAGE — This 
new BLP Flexible comes fully 


equipped ready to operote... 
no extras to buy. 


QUICK CHANGE BLOW PLATE 
Blow plates changed in seconds 
.just necessary to loosen three 
hand-turned thumb screws. 


REMOVABLE TABLE CLAMP — For 

handling vertically-split core boxes —— 
_ +» provides fast easy set up... 

lifts off when horizontally - split 

boxes are blown. 


a 


FULL TWO-INCH DRAW — For 
drawing horizontally-split boxes 
or one-piece bexes attached to 
the blower magazine (Model 
casco.) 


* STAND OR BENCH — An individ- 
val stand with work apron is 
available as optional equipment. 


Now small jobbing foundry core rooms can have all of the 
advantages of push-button coreblowing at lowest cost with 
the new B &P Flexiblo. Push-button control eliminates errors 
and provides the fastest possible cycle. Minimum air consump 


FAST HEIGHT ADJUSTMENT — 
Single, easy to operate, quick 
locking height adjustment. 


NEW BLOW VALVE — Faster 
blow with new rapid exhaust 
through magazine ...to keep 
magazine sand agitated... 
permits this Flexible to handle 
stronger sands. 


SEQUENCE VALVE — Prevents 
blow until full line pressure is 
reached . . . operates on as little 
as 60 psi. Air gauge is standard 
equipment. 


ba 
Ai 


SINGLE PUSH-BUTTON CONTROL 
Fastest operation which com- 
pletely eliminates error or possi- 
bility of error and insures mini- 
mum air consumption 


The new low co 


th eae CBSC Flexiblo js 


tion is insured, and a new improved blow valve provides 
harder, more uniform coreblowing. 


Yet, with all of these real “production” features, full jobbing 
flexibility has been built in. Thus, Flexiblo handles all types of 
core box equipment and blows either wooden or metal boxes. 
With the new quick-change blow plate design of the maga- 
zine, blow plates may be changed in seconds. The new blow 
valve, with built-in exhaust, actually agitates the sand in the 
blower magazine and permits use of a much wider range of 
core sands. 


For full information and prices write directly to BEARDSLEY 
& PIPER, Division Pettibone Mulliken Corporation, 2424 
North Cicero Avenue, Chicago 39, Illinois. 
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continued from page 26 


Albert J. Sandel, core department 
superintendent at Symington-Gould 
Depew, N. ¥ 


0) years ol 


( orp., , has completed 
with the 


In point ot continuous sery 


service com 
pany 
is the oldest member of the 


staff. All 


have been spent in the core depart 


ice, he 


SUPerVISOrY these years 
ment, where he has held prac tically 


every job 


Arthur E. Thode lias 


pointed industrial advertising man 


Allis 


been ap 


lractor Div., 
Milwaukee 


ager for the 


Chalmers Mig. Co., 





J. A. Johnson 


Joseph H. McConnell has been 
elected a director of Reynolds Met 
als Co. and appointed general coun 
sel of the 
the late Judge Robert P. Patterson, 
former Secretary olf War, 


killed in a plane accident. 


company He succeeds 


who was 


Harry H. Reich, has broadened his 
foundry equipment sales services to 
representation for Modern 
Port Washington 


include 
Equipment Co., 
Wis 
Charles E. 
works engineer of both the 
nati and Jaylor, Ky 
Charles Taylor Sons Co., 
iary of National Lead Co 


Hall has been appointed 
Cincin- 
plants ol 


a subsid 


Arthur G. Paugh has been appointed 


assistant director of purchases of 
the Vanadium Corporation of Amer 
ia Mr. 


the corporation’s General Purchas 
ing Dept., New York 


Paugh will headquarter in 


Arthur R. Lytle has been appointed 
vice-president in charge of research 
for Electro Metallurgical Co., a Div 
of Union Carbide and Carbon Corp 
He has been associated with the cor- 
poration since 1923 


continued on page 79 





° ° p 
the engineering excellence 


that gave you HANDY SANDY 


and REDDY 


put the cost of sand conditioning 
and handling into a nose-dive for 
plants using this unique equip- 
ment. Without shoveling of any 
type, the Reddy Sandy separates 
sand from castings and cores and 
prepares it for the molder. Handy 
Sandy the sand overhead 
where it is available to the molder 
without effort. 30% to 70% produc- 
tion increases are commonplace. 
This same engineering excellence 


puts 

















SANDY... 
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rs sand handling systems too 
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NEWAYGO | 


Manufacturers of Neway® Mold Handling, Sand Handling and Conditioning Equipment 


Crcie No. 87, pace 83-84 





HOW TO SAVE MONEY THROUGH 
PLANNED MECHANIZATION 


See how y im pay 


for your mechanization 
with the savings it 
makes Send for the 
catalog “PLANNED 


ME‘ H ANIZATION 
FOR FOUNDRIES 





engineering company 
NEWAYGO, MICHIGAN 


October 1955 .« 929 





























F. W. Jacons 
Vexas Foundries, Inc., Lufkin, Texas 


/ 


/ Chief Metallurgist 


The malleable iron was 


ee 


HOW WE 
SOLVED OUR 


too refined and the sand was too insulating 


@ Hot cracks are probably more 
disturbing than any other single 
scrap defect normally encountered 
in malleable iron castings. They 
are most difficult to analyze and to 
correct, Often the difficulty in find 
ing the source of the crack leads to 
gating changes, cracking strips, ot 
casting redesign, These are expedi 
ent, rather than positive remedies 
of the basic cause 

We find the melter looking to 
the sand, the sand foreman looking 
to the metal, the molding toreman 
looking to sand and metal as well 


30 - 





as gating and design. In turn all 
look to the pattern shop for faulty 
gating, while the pattern shop takes 
a good look at molding practice, 
sand, and metal and finally de 
clares the design is no good 

The following definition is ap 
plicable: “Hot cracks and checks in 
a casting are the result of the metal 
lacking sufficient strength at any 
given point to resist the contractu- 
ral forges exerted during solidifica- 
tion,” 

Provided there is a casting design 
and gating which has heretofore 


modern castings and American Foundryman 


been applied successfully, this lack 
of strength may be due to outside 
forces such as sand, improperly 
made or improperly used on a job, 
or it may be due to inherently weak 
metal as a result of grain size, 
shrink voids, or impurity. It is pos 
sible to take any reasonable design 
of casting, apply a gating system 
apply a sand, and pour a metal in 
to the mold which for that casting 
will result in a sound, crack-free 
structure 

Unfortunately, these same condi 
tions do not always satisfy the next 





casting. It therefore becomes nece 
sary in a production shop to pi 
duce a metal and a sand which if 
correctly used will satisfactorily 
produce the highest possible pet 
centage of good castings from the 
many designs normally encoun 
tered, thus leaving only a small pet 
centage of jobs to be given special 
treatment 

This article deals principally 
with the occurrence in castings of 
cracks and checks which were be 
lieved to be caused by pouring too 
refined a metal into sand which 
was too insulating 


HOW WE MAKE OUR IRON 


rhe iron in the author's plant 
is made by the duplex process 
Melting is done in a cupola lined 
to either 48 in., 54 in. or 60 in. de 
pendent on the production require 
ments. The cupola is charged by 
skip hoist. The blast is dehumidi 
fied by an 80-ton capacity refrige 
ation unit and supplied to the cu 
pola by a centrifugal blower. Slag 
is separated from the metal by front 
‘lagging and is quenched in water 
for easy visual examination. The 
melting rate varies from 10 to 15 
tons per hour, The cupola tap tem 
perature averages 2780 to 2810 F 

The air furnace holds 34 tons; 
the average bath varies between 20 
and $0 tons dependent on produc 
tion rate. The furnace is fired with 
No. 5 fuel oil. Metal is tapped from 
both sides at 2840 to 2850 F. Com 
bustibles in the air furnace atmos 
phere are measured by means of a 
heat prover, the gas samples being 
drawn from the atmosphere passing 
over the back bridge wall 

The average cupola charge is 
shown in Table | 

The metal at the cupola spout is 
analyzed once per hour for carbon 

Air furnace metal is analyzed for 
carbon every half hour, silicon and 
manganese every hour, sulphur ey 





TABLE 1 CUPOLA CHARGE 
Metal charge 2000 Ib 
Silvery pig iron 1-3% 
Malleable pig iron 9-11% 
Malleable scrap 2%, 
Steel 36-38%, 
Sprue 50+%, 
Lump ferrosilicon 
(boron contained) i ay A 
Coke split 240-270 Ib 
Limestone 60 Ib 
Flux 4 lb 





ery two hours, phosphorus and fractured castings revealed large 


chromium three times per day co- dendritic grains, olten accompa 

inciding with the pouring of test nied by shrinkage areas. [The iron 

bars being produced mottled easily at 
Silicon carbide briquets have normal analyses 

been used in the charge for deoxi 

dation. Ferroboron is added to the 


metal if necessary for control of ab the illustrations. All of the jobs 


Pypical examples ol the type 
fractures and cracks are shown in 
normal chromium contents shown were poured without trouble 
In addition to the above, furnace prior to the period when the cra ks 
sprues are poured every half hour, became frequent. The same gating 
quenched and broken for fracture was used throughout 
control of mottle. Test plugs 2 in First glance at the situation led 
square by 10 in. in length are to the conclusion that the metal 
poured four times daily, allowed to 


cool in the sand, then are broken 


being produced and poured was 
solidifying too slowly in the mold 
for fracture examination to control for the type sand and gating being 


of mottle. These plugs are annealed employed. Steps were immediately 


and samples taken from the center taken to alter this. Following are 
and outside of one plug from each some of the problems and factors 
heat for microstructure examina we encountered 

tron 


Parget analysis limits are given 
in lable 2 

Control of operation and analy In past years many of the hot 
cracks in the author's plant may 


FACTORS OF FLUIDITY 


sis is maintained within close lim 
its to assure production of ASTM have been due to iron oxide imput 
35018 malleable iron Complete ity resulting from over-oxidation of 
heat data is registered daily on metal in the melting process. But 
the melting log. Control charts for it was now generally conceded that 
raw materials operation variables, most of the present cra¢ king trouble 
chemistry and physical properties was due to excessive grain size, den 


drites, possibly due to a very low 





TABLE 2 ANALYSIS LIMITS percentage ol the Won oxide iit 
Carbon 2.40-2.47%, purity in the iron. Grain size is af 
Silicon 1.08-1.12% fected by the fluidity of the metal 
a e Soda 2*S +20 Fluidity is the measure of the time 
Phosphorus 0.10-0.13% elapse in the cooling of metal from 
Chromium 0.035 max the pouring temperature to and 





through liquidus range where met 
are maintained for easy reference al starts solidifying in the form ol 
Several years ago, production of dendrites 

metal under the above controlled Many factors are involved in the 
conditions in the author's plant mechanics of fluidity and size ol 
proceeded as standard. The scrap dendrite with regard to iron solidi 
produced in the foundry was the fication. Some of them are 

lowest on record for the company ® ‘The more rapid the cooling of 
Then an increase in scrap, part of the iron, the finer the grain siz 

it due to hot checks and shrinks ® The more impurity in the iron 
became apparent. The increase was as inclusions, the faster an iron will 


gradual until the bottom dropped set up and produce smaller den 





out so to speak drites 
At this time the scrap due to 8 ‘Temperature of pouring affect 
cracks was in the form of hot checks fluidity more than any other tac 
and shrink cracks Examination of tor in the normal commere ial won 
TABLE 3 COKE VS. CUPOLA CARBON 
Coke Size Coke Split Carbon 
Period in Ib per cent Scrap 
| 2*7 240 up 2.70-2.80 low 
2 2*7 240 2.65-2.75 Low 
3 2x7 210-220 2.60 avg High 
4 34 210-220 2.55-2.60 Very High 
5 Y,x~6 240 2.70-2.80 low 





The higner the temperature, the 
more the Hhuidity 
® Analysis aflects thuidity as fol 


lows 


8 Carbon increases thuidity 

8 Silicon increases tluidity 

® Phosphorus increases fluidity 

® Raw material in the charge 
iffects tluidity—the higher the steel 
content, the less thuidity 
® Deoxidation aflects fluidity—the 
more a metal is deoxidized the less 
the impurity, the more the thuidity 
The degree of oxidation in the 
blast furnace when producing pig 
iron affects the iron oxide content 
ol the pig iron and will subseq uc nt 
ly have a bearing on the fluidity of 
the duplex metal depending on the 
type and amount of pig iron used 
in the charge 
se Atmosphere illect (levsedaty day 
drogen decreases thuidity 
8 Factors relating to the mold af 
fect thuidity 

8 Static and velocity head 

® Size and shape of mold 

® Composition of mold 

® Mold temperature 
Ld Pransportation ol liquid Won 
from furnace to pouring float 
fects fhuaidits 

© Size and design of ladle 

® Temperature of ladle 


8 Time of transportation 





Fluidity must be controlled in a 
manner to eliminate hot check 


without creating excessive musrun 


OUR MELTING OPERATION 


( upola Operation 


® Coke. One of the noticeable 
changes im Operation was thre 
mount and size of coke per split 
being used in the cupola with rela 
tion to final carbon content IL alle 
Prior to the use of delhumudily 
Ing equipment on the cupola boliast 
it was the practice to adpust the 
coke split to take care of exc 
moisture in the blast. We added 10 
Ib coke per split per one grain per 
cu tt increase oF tmorsture With 
this adjustment the amount of coke 
used on the excess side with result 


int cupola carbons running be 


tween 2/0 per cent md 8 oRO per 
cent as in period |. In) period 

with the advent of the Thundit 
control on the cupola lolast, the 
coke polit iveraged 40 th with 


Hiithe Variance up ird. Resultant 
cupola carbon iweraged 2.65 per 
cent to 2.75 per cent howimng a 
light drop over previous rut 

In period 3%, an endeavor to cut 
the coke split as an economy move 


wi made until finally the porit 


Were hot cracks caused by over-refined metal in an over-insulating sand? 











Defects appear at the trademark. 





averaged 210 Ib to 220 tb, Cupola 
carbons dropped to 2.60 per cent 
average during this period, 

The final step as far as coke is 
concerned was to change from a 


! 


+x 7 In. size coke to a unilorm 3 
x J in, size, Resultant cupola car 
bons in period 4 dropped to 2.55 
to 2.00 per cent. 

All this meant that with a cupola 
carbon so low it was increasingly 
ditheult to hold a 2.40 to 2.47 pel 
cent carbon in the air furnace iron 
without detrimental 
operational changes in the furnace 
practice 


resorting to 


Steps were taken to increase the 
cupola carbon back to the 2.70 to 
2.80 per cent range. ‘This was done 
by increasing the coke split and 
size, maintaining sufficient carbon 
in the base charge and adjusting 
tuyere ratios and cupola diameter 
to maintain a uniform blast pene 
tration for the melting rate re 


quired, Hourly checks on cupola 
carbon were made by the labora 
tory 


® Silicon loss. As a measure of iron 
in the metal it was 
decided to use per cent silicon loss 


oxide content 


in cupolas operation as a criteria, 
This measure was of course corre 
lated with the color of the slag 
Figuring that more iron oxide in 
the final metal would decrease the 
fluidity and enable the castings to 
be poured with resultant smaller 
grain size and less dendrite struc 
ture, a program of gradually in 
creasing the silicon loss was insti 
tuted until such time as hot checks 
would disappear, (Table 4), 
The use of silicon carbide as a 
deoxidizing agent had been preva 
lent, so naturally a silicon loss of 
20 per cent when using silicon car 
bide represented lower iron oxide 
contents in the slag and metal than 
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a 20 per cent silicon loss when op- 
erating without silicon carbide, 
The silicon loss during the bad 
period of shrinkage and hot checks 
averaged 22 to 25 per cent when us- 
ing silicon carbide, Litthe change 
was noted in hot check propensity 
as silicon losses were gradually in 
creased until the day that the sili 
con carbide was taken out of the 
charge. This change afforded more 
iron oxide to the metal and de- 
creased fluidity, Another change in 
charge was made simultsiseously by 
switching from a low iron oxide 
content pig to a higher iron oxide 
content pig. This in itself afforded 


more iron oxide content to the 
metal, 
Hot checks and shrink were de 


creased to a minimum as a result 
of this change. 

Further 
was gradually made over another 
week period until the loss 
reached 28 to $2 per cent. At this 
stage another epidemic of hot 
cracks occurred but more as hot 
tears from weak metal accompanied 
by an increase of misruns, 


increase of silicon loss 


two 


tle range. This was based on studies 
by R. W. Heine and associates 
which showed that iron in the 
range of 2.50 to 2.55 per cent car- 
bon had more hot tear resistance 
because of micro mottle. Thus, by 
running a cupola iron of 2.55 to 
2.60 per cent carbon, the oxidation 
of carbon in the air furnace was 
limited to about 10 points. 

In order to accomplish this it 
was necessary to keep the bath al 
most entirely covered with slag to 
prevent excess carbon reduction 
and to prevent the necessity of ex- 
cess coking to maintain carbon. 

With such an operation there 
was little action of the flame on the 
bath and little chance for normal 
oxidation reactions to take place. 

The bath was completely cov- 
ered with a composition of grog 
and lime at the start of the drain 
period immediately after the cupo 
la was out. In so doing, the oxygen 
in the flame was prevented from 
combining with the iron to form 
CO:, CO and FeO. Thus the tron 
oxide in the metal reacted with the 
slag in attempting to come to equi 





TABLE 4 SILICON LOSS IN CUPOLA 
Silicon Loss Deoxidizer Iron Oxide Scrap 
Period per cent per cent in Iron 
1 23-24 1/3 low Low 
2 24-27 1/3 Avg Low 
3 22-25 1/3 Low Increase 
A 25-26 None Avg Low 
5 28-32 None High High 





Thus establishing a lower and 
upper limit of oxidation loss in the 
cupola, the control of cupola oper 
ation was set to allow a 20 to 24 per 
cent silicon loss without use of sili 
con carbide for deoxidation and by 
using a pig iron melted under more 
oxidizing conditions, Recent work 
has shown that the color of the 
cupola slag is of prime considera 
tion in melting to a target silicon 
loss. A medium dark green slag 
generally coincides with an average 
25 per cent silicon loss. 

Furnace Operation 
® Carbon removal and flame-metal 
reactions. About the time that the 
cupola was producing the lowest 
carbon metal and coincidental with 
the start of the serious hot check 
problem, it was decided to run a 
higher carbon base metal from the 
furnace in an attempt to produce 
an iron approaching the micro mot- 
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librium, resulting in lower iron ox 
ide content in the metal. This met 
al, particularly on the drain pe 
riod of the heat, became very fluid 
because of its refinement and when 
poured was so slow in setting up 
that shrinks 
dominated, 
Such were the conditions at the 


and hot checks pre 


peak of the trouble 
The 


at this stage as far as air furnace 


immediate corrective step 


operation was concerned was to 
skim off the slag and keep the bath 
This al 


reaction on 


at least 50 per cent open 


lowed proper flame 

the metal and was comparable to 

previous practice 
In order to allow normal car 


bon reduction rates per hour it 
was felt necessary, in addition to 
tapping a cupola metal in the 2.70 
to 2.80 per cent carbon range, to 


lower the target range of carbon in 





the base furnace metal of 2.40 to 
2.47 per cent, where it had been 
previous to the cracking trouble. 

® Carbon reduction rate. An im 
portant consideration immediately 
followed. It was felt that in order to 
maintain a closer balance with re 
action rates in the furnace, the av 
erage cupola melting rate not only 
had to balance the pouring rate in 
the foundry but the size of bath 
had to be in closer relation to pour- 
ing rate of 10 tons per hour it was 
felt that the bath size had to be 20 
to 25 tons or 2 to 2-14 times the 
pouring rate. 

Phis would allow a 15 point car- 
bon reduction per hour at the new 
ly established targets for 
both cupola and furnace. When 
cupola carbons run lower, the size 


carbon 


of bath must be less to accomplish 
the same rate of carbon reduction 
A bath too large would force con 
ditions toward excess fluidity and 
exce ; temperature. A bath too 
small would lead to lower fluidity 
and insufficient time for proper 
mixing of the cupola metal. 

* Furnace Atmosphere. Equally 
important in the maintenance of 
reaction rates in the fur- 
nace is the type atmosphere over 
the bath 


content can 


uniform 


The desired final carbon 
be maintained, 
provided the rate of flow of metal 
through the furnace and the size 
bath are held constant, by firing 
with a flame which will give de 
sired tap temperature without ex 


only 


cessively oxidizing the bath and 


without excess refractory wear. 
Much depends also on producing a 
constant temperature cupola metal 
heat to the furnace 


by means of the fuel can be held at 


so that input 


a constant rate per ton per hour 


Transfer of Iron 


\s mentioned above, tempera 
ture of pouring is important in the 
control of fluidity and grain size of 
the metal. At a constant tap tem 
perature, analysis, melting proce 
dure and base charge, the tempera 
ture of pouring varies somewhat 
with the tonnage being poured. At 
higher tonnages the pouring ladles 
make more trips to the furnace and 


This 


results in undesirable higher pour 


consequently lose little heat 


ing temperatures 

Much depends on the size ladle 
being used to pour a job or series 
of jobs. The larger ladles lose less 





heat than the smaller ladles which 
results in pouring excessively hot. 
large 
used to pour the larger molds con- 


Since ladles are generally 
taining heavier sectioned castings, 
the trouble caused by pouring too 
hot becomes magnified. 

Care must be taken not to pour 
too many molds trom one ladle as 
the temperature loss during the 
pour is extended. In this case, in 
order to pour the last mold with 
out misruns, the first mold quit 
often is poured too hot 

When 


conveyor of castings from one la 


pouring more than one 
dle or iron, production must be 
planned to allow pouring thin see 
tion work first and heavy section 
a ladle 

Heavy work should be 


work last out of 
furthest 


ladle size, transter trom ladle to 


ladle, etc., would have to be made 
to make it impossible to pour too 
hot. This study indicated losses in 
translerring trom turnace to pout 
ing station as high as 240° and as 
low as 80 
itsell varied trom 10 


Losses during pouring 


to {00 LT hus 


when closely analyzed there was 


found considerable room tor im 
provement in me tal handling. Tem 
inost 


perature, as we know, Is a 


important consideration in) con 


trolling fluidity. Even the closest 
control of the melting operation 


will not oflset a poor control olf 


handling 


Chemical Analysis 


Metal analysis plays @ part in the 


control of fluidity. It is common 





Ihe phosphorus content ot the 
metal at the worst period ol crack 
ing averaged 0.100 per cent as com 
pared with 0.095 per cent in previ 
ous periods It was telt that lowes 
phosphorus might help to lower 


fluidity so a series olf heats was 


made with the phosphorus as low 





Iwo heats were run by adding 


0.08 per cent phosphorus to tlre 
furnace bath in hall hour intervals 
i give a tinal O.125 to O.150 per 
cont phosphorus, Overall cracking 
tendencies were not reduced 
\ddition of 0.03 per cent phos 


phorus to the old type test bat 








TABLE 6 RAW MATERIAL CHARGE 
Graphiti« 
Steel Charge Type 
Period per cent per cent Sic Pig Iron Scrap 
| 39 1 i/3 A High 
2 9 1] 1/3 b High 
3 33 17 1/3 A Very High 
4 33 15 1/3 A Very High 
5 None C low 
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from the furnace and light work knowledge that increase of carbon 
closest and /or silicon will increase fluidity 
TABLE 5. . CHEMICAL ANALYSIS OF RESIDUAL ELEMENTS 
Sample WwW D M* H 
Ni 0.01 0.01 0.01 0.01 
Mo <0.005 0.005 0.005 0.008 
Cu 0.42 0.13 0.08 0.26 
Va 0.007 0.005 0.006 0.005 
Ti 0.02 0.02 0.02 0.01 
Sn 0.02 0.02 0.01 0.01 
Al 0.007 0.006 0.006 0.005 
Mg 0.005 0.005 0.005 0.005 
Zr 0.005 0.005 0.005 0.005 
Bi 0.001 0.001 0.001 0.001 
Co 0.005 0.005 0.005 0.005 
Pb 0.003 0.003 0.003 0.003 





Antimony and arsenic not detected 


Unless a system of transfer is laid 
out to prohibit pouring some of the 
work too hot, frequent tempera 
ture checks with an optical pyrom 
eter should be made to control 
maximum pouring temperatures. 

\nv change in basic melting 
practice that alters the fluidity ol 


the metal can easily upset the con 


trol of pouring temperature in the 


foundry 


Under normal conditions cast 
ings in the author's plant are gen 
erally poured at a maximum ol 
2750 fF Jobs that tend to crack 
hot check on shrink are poured at 
a maximum of 2700 F. During the 
period of excess Muidity some jobs 
were poured at a temperature al 
high as 2760 F 

Considerable study of pouring 
temperatures and heat loss in trans 
fer was made to determine what 
system 


changes in the monorail 


lron from another malleable foundry 


Percentagewise, a carbon imcrease 


of 0.05 per cent ts equiy ilent to a 
O20 pel cent mcrease ol silicon mal 
1 O10 per 


phor ls 


cent meorease ol pho 
This in turn is equivalent 
toa 4 F increase ol temperature 

I hie investigation of hot crack 
included some work on de sulphur 
ving in thre ladle by calcium cal 
bide and dry nitrogen injections 
Although we were able to desul 
phurize from a 0.116 per cent sul 
phur down to a 0.056 per cent sul 
phur, we found the metal dithcult 
to handle from the slag standpoint 


cold. ‘The 
fluidity 


and very desulphuriza 


tion did increase consid 


erably because on test runs thin 
sectioned work was poured as low 
as 2550 F I his 


decrease of sulphur did not elimi 


without misruns 


nate the cracks in the samples 
poured and work was temporarily 


discontinued 


Kish bearing pig 


No cliffe rete itt 


overall cracking tendencies was no 


is O.0,0 pel cent 
ticed. Tests were made on individ 
ual jobs where 0.0% per cent pho 
phorus was added to the ladle. On 
those jobs where cracks were due to 
excessive feeding which created 
hot spots inal unequal cooling, the 
pho phoru iddition seemed lo pro 
mote a better feeding action with 
less cracking tencdencs On those 
joys where crack were due to om 
ufficient or border line leeding, the 
rddition did no wood 


pho phoru 





overled resulted inoin 
Nala 


tions to the new type test bar which 


which was 


creased player il propertic 


has a more uniform feeding «yvstem 
dil not Mmprove properties me uly 
' mich 

\nalyses for residual elements 


were made on three jobs giving 


trouble with shrinks and hot cracks 
\sample of tron tram another shop 
hich was not having a cracking 
proble n was also analyzed. Results 
ine mown in bable 5 


With the « ception ot a 


Fracture shows shrinkage condition and accompanying dendritic structure 









lron oxide content is limited. 





Slag color indicates iron oxide. 


element was present in excess so it 
was felt that chemistry of the resid 
The 
high copper content is a result of 
a ladle This has 
standard for these jobs for some 


ual clements was not a lacton 


addition been 
time and was not found to have a 
bearing on hot crack propensity 
The possibilities of the raw ma 
terials in the base metal cupola 


having a bearing on the 


Cr Pie! Weerir avanegs 


shrinkage of the iron were not over- 
looked. Various trials of a week to 
10 days duration were made in 
which pig iron from three differ 
ent sources was compared. At the 
time of the first substitution the 
base charge consisted of 39 per cent 
steel, 50 per cent sprue, 8 per cent 
pig iron, 5 per cent domestic mal 
leable and silicon carbide 
briquets (Table 6). No difference 
was noticed in cracking tendencies, 
Later it was decided to lower the 
5% per cent and raise the pig iron 
and malleable scrap to 17 per cent 
of the charge. This tended to give 
more fluid metal and any other 
changes in the operation to rende1 
a less fluid metal were nullified. 


scrap 


\ slight change was then made 
by raising the sprue charge to 52 
per cent and lowering the pig iron 
charge, making the total graphitic 
charge 15 per cent. This was a step 
in the right direction except that 
coincidentally with the change a 
new car of pig iron was used which 
was an extremely high carbon, low 
metal. Examination of the 
pig fracture revealed an 
amount of kish material, a result 
of pouring this highly reduced blast 


oxide 
EXCESS 


furnace metal into the pig molds 
at too low a temperature 

The kish in the pig acted as a 
powerful inoculant and evidently 
raised the fluidity of the metal since 
the shrink and hot check tendencies 
in the castings being produced at 
that time became very pronounced 

The charge was then changed as 
mentioned previously by switching 
to a lower carbon, higher oxide pig, 
by eliminating silicon carbide from 
the charge as a deoxidizer, and 
by raising the steel content to 35 


r SERA? PLOT ORIONTED wetmy avgnaeg 


-_--/ 














Operating conditions are used to determine tendency towards hot cracks. 
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per cent and cutting the graphitic 
charge to 13 per cent. 

This change of charge was large 
ly responsible for the drastic di 
minishing of the shrink and hot 
check problem due to low oxide 
content in the metal. 

The fact that such a high per 
centage of returns in the form of 
sprue and malleable scrap con 
tinued to be used in the charge 
made further decrease of fluidity in 
the final metal proceed at a slower 


rate than desired. 


Hydrogen 

It is generally believed that hy 
drogen in the metal decreases flu- 
idity. Observation of shrink voids 
in the castings led to an investiga 
tion of hydrogen as a source ol 
trouble even though the trouble 
was believed to be caused from ex 
cess fluidity. The biggest source of 
hydrogen would be from the cupola 
blast. The moisture in the blast was 
being controlled at 3.0 grains per 
cubic foot during the worst siege 
of hot cracks and shrinkage, this 
being below the moisture content 
in the blast during the period of 
normal operation prior to the in 
stallation of dehumidifying equip 
ment 


Hydrogen-Slag Conditions 


Moisture in the atmosphere 
varied from 1.9 to 8.0 grains per 
cubic foot during the period in 
vestigated, thus the moisture in the 
furnace would 


atmosphere vary 


in like amount. The amount that 
would be absorbed by iron depend 
ed on the temperature of the bath, 
the amount of slag covering on the 
bath hydro 
gen o1 The 
amount of hydrogen removed from 
the bath depended on the Fe, Og, 
CO, COs, reactions in the bath at 
various stages of metal refinement 


and the amount ol 


moisture in the blast. 


in the air furnace. 

The amount of hydrogen ab 
sorbed would be greatest at higher 
temperatures over an open bath 
free from slag protection. To carry 
a slag-free bath would necessitate 
running a cupola metal very high 
in carbon to prevent too low a cat 
bon being tapped from the air fur 
nace under normal firing practice. 
The open high carbon bath would 
permit greater oxidation of the 
metal forming FeO and CO, this 





reaction in turn most ta 


being 


vorable for removing hydrogen 
Conversely, a slag-covered bath 
into which was tapped low carbon 
cupola metal would be less likely 
to pick up hydrogen but at the 
same time less likely to free hydro 
gen because of the FeO, 
Thus it became a 
knowing that the 


reduced 
CO gas reaction 
matter of choice 
hydrogen in the cupola metal was 
constant, as to which set of condi 
tions would leave the most hydro 


gen in the final metal product 
tapped from the furnace. 
Experience that the 


iron produced under the condition 


revealed 


of slag covering and low carbon 


removal acted the most fluid and 
resulted in more cracked castings 
Therefore if hydrogen were the 
factor it could be reasonably argued 
that the cracked 


case were not due to a high hydro 


castings in this 


gen content because increase of 
hydrogen should reduce fluidity. 

In order to prove the point fur 
ther, several methods of removing 
hydrogen from the metal were em 


ployed. 


Hydrogen Removing Methods 


® Cupola carbons were increased 
and less slag was carried on the air 
furnace bath. This allowed 
boil to take place in the furnace 


more 


iron, the removal of the reaction 
gases of iron and carbon facilitating 


This 


was maintained as necessary for car 


hydrogen removal practice 
bon removal as well as to increase 


the oxide content in the metal 


® ‘The 


was agitated by poling with green 


metal in the air furnace 
saplings at regular half hour inter 
No difference 
in cracking tendency was noticed 
and the 
excessive refractory wear 


vals during the day 


violent agitation created 
8 Jron ore was added to the bath 
to stimulate FeO reactions to en 
hance hydrogen removal. This too 
was impractical from the refrac 
tory wear standpoint and also in 
terfered with analysis control 
® Dry nitrogen was injected in the 
ladles of iron by means of a long 
graphite tube. This practice is be 
ing continued on certain jobs be 
cause the agitation affords an easy 
method of temperature reduction 
and helps to cleanse the iron of en- 
trapped slag. 
Results of indi 


trial methods 





cated no reduction in cracking ten 


dencies of the iron during the ex 
perimental periods and it was con 
cluded that hydrogen could only be 
i contributing factor because its 
content in the metal was already 
too low, thereby tending to increas 


metal fluidity 


WE STUDY WEEKLY TRENDS 


\ method was devised to evalu 
ite each heat and/or each weck’s 
operation to express quantatively 
the existing propensity toward hot 
cracks Operating conditions, meas 
ured by metallurgical physical 
and enviromental data, were tabu 
lated to show daily and weekly 
AVCTAgCs 

Three separate periods totaling 
15 weeks operation were studied be 
cause they included instances olf 


high and low overall scrap produc 


tion and because they also included 
occasions when substantial changes 
were made in melting procedures 

\ll hard iron scrap reports tor 
the periods under consideration 
were inspected and from them 18 
castings which showed hot cracks 
in excess of one per cent two o1 
more times were selected and care 
fully studied in an effort to elimi 
nate variables or to make allowance 
for known variables by judicious 
weighting. It was believed that care 
ful correlation of information re 
vealed on existing records would 
make possible the development of 
Propensity Values just as effectively 
is if test patterns of a design in 
tended to reveal tendency towards 
hot cracks had been periodically 
poured 

Solt tron scrap records for the 
same periods were examined and a 
listing of every occurrence of hot 
crack rejection for the castings un 
der study was made. In most in 
stances, it was possible to relate soft 
iron scrap to the heat from which 
the defective castings were poured 
In a few cases where this was im 
possible, pro rata distribution was 
made of the soft iron scrap in ques 
tion over the two or three heats in 
volved 

\ check was made to see if pat- 
tern changes were made on any of 
the 18 jobs involved. Only three 
such instances were found. If such 
pattern changes affected the hot 
crack propensity the values ob 
tained were again weighed 


hey personnel in the plant were 
consulted and it was determined 
that the 18 castings involved rep 
resented a true cross section of the 
problem 

Each of the patterns under study 
was listed to show date produced 
within periods being studied, total 
pieces poured, pieces scrapped for 
hot cracks in both hard and soft 
iron 

From this listing it was necessary 


to work out a coded ratio by add 


ing 50 per cent of production t 
total “Tap in order to arrive at 
values which would reflect a con 
sistent curve above and below a 
mean value. The coding formulas 
Are is follows 
Propensity Value 
Mean Coded Ratio 


Individual Occurrence Coded Ratk 


Coded Ratio 


}) Me in Coded Ratio 
Mean of individual coded at for all 
occurrences of « e casting during pe 
inder study 
\s an example, casting A pro 
duced 136 pieces on a single heat 
OF these 


for hot crack in hard tron and 4 


14 pieces wert scrapped 


pieces scrapped for hot crack in 
solt iron for a total of 18 pieces 


scl ipped 


Obtain Coded Ratios for all da 
of production of casting A during 


period under study and obtain the 


iverage under formula (% 
Where for example the N 


if} 


$ 
Gate 


Cloded Ratio would be 0.56% tor LO 


days of production then by app 


1 hie Propensit\ Value obtained 
ibove indicates that tor this par 
ticular day's production hot crack 
occurrence was above average tor 
that job. Propensity Values above 


100 indicate low hot crack occur 


rence values below 100) indica 
high hot crack (MCUTTCTICE 

Curves were plotted for thr per 
ods studied using weekly average 

ilu Where hot cracks occurred 
on three or more yobs in any given 
day weraye daily \ alan were 
plotted 


Curves were ilso plotted i han i) 


to show total “Mrap average hol 
the same period Ii COMparinip to 
tal scrap to hot crack scrap it was 


found that total scrap did not var 
with hot crack scrap. This compar 
on substantiated an earlier conten 
tion that relates to a psychological 
factor in dealing with hot crack 
In any pertod when hot crack 


become a part of the crap picture 


there 1 im imchination to concen 
trate on the hoc crack crap at 
the expense of controlling norma 
foundry scrap Thi result i! 
highes overall crap and the ml 
ral tendencs tor bola high scrap 


production on the hot crack 


kxperience in the author's plant 
ha hown that the hot cract (tap 
| 

iti thre period under discu on 

rie ( it) 

Late ihatinited ; wel I per 
cent ot total praxaduction Thi fine 
tor led us to tally the rap on hard 





ycighin imal reporuing scrap 
T o hot cracks as a eparate per 
recorded 

ny with total scrap percentages 
mth nelung log each day, Scrap 
pereentage due to hot « ick Wow 
al 


crave OL tov per cent each da 


ith i! | pieon ctl Puitpiait 


lt was decided to correlate mett 
mg Variable with propensity val 


ues and some 67 items were ral 


vred under the tollowing general 
headings 
Basic charge: 1. Graphite charge 
Spruce Steel: 4. Charge alloy 
» Coke: 6. Flux: 7. Lamestone 
burnace addition 
Ladle addition 


Furnace analysis 


Lowistu 

Weekly data of the above el 
ment is compiled by li ting clails 
data and then gettin i dlaily aver 


low the eck lhe hwures do not 


necessarily retloct actual operation 
tail j 

moe dat operation thin a ei 
en eck ere someting changed 
lhese average daily ture lor each 
ool oth veoh considered do, how 
el THLE ite trend 

Dehnite trend ol observes i 


eal in Lathe 


The aloe toc wreed in gen 
eral ith mual observation ma 
mriecrive re astire tuken regara 
miecitin procedure dur the op 
Pacing ju wl cliscu eal ¢ mle 

The tacton mothe C,omnl Da 
olumin tit i lower malleable 
crap, higher steel, lower manganese 
boracguse higher momsture content 
ial ste ipola shut down time 
i mie sthy tlve Concept that the 





Comparison of fractures of sprues cast at the air furnace in different sands. Left to right, fine new sand, coarse new 


sand, system sand_ (‘good 


period’), 


system 


sand (“bad period 


cushioning sand 


and high 
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New gating at right eliminated hot spots, trapped slag, increased yield. 


iron producing the least hot crack, 
hot check, and shrinkage trouble 
was also the least fluid, 

Melting procedures were then 
standardized based on the statistical 
study as well as on practical con 
clusions conceived from observa 
tion of melting practice during the 
period. The limits placed on melt 
ing factors as listed in ‘Table 8 are 
believed to be consistent with good 
operating days and should serve to 
standardize melting operations at 
a level which will enable the found 
ry to bring such items as gating, 
yield and serap under a measur 
able control with respect to metal 

Adherence to these limits has re 
sulted in fewer problems due to 
hot checks and shrinkage. Silicon 
loss at best can only be an approxi 


mate figure due to inability to fig 
ure exactly the silicon content 
being charged. This factor is close 
ly associated with cupola slag color 
as allected by iron oxide content 
and therefore both factors are con 
sidered together 

The feeding and gating system 
of any casting must be designed to 
accomplish directional — solidifica 
tion with minimum chance for 
created hot spots which might af 
fect the grain size and strength ol 
the casting both at elevated and 
room temperatures. In the illustra 
tion of two types of feeding sys 
tems on test bars, the feeders on 
the old type test bar to the left 
created hot spots in the %-in, diam 
eter sections. This made it neces 
sary to pour the test bars at care 


TABLE 7. . MELTING VARIABLES VS. HOT CRACK PROPENSITY 





Variable 


"Good Days" 
Malleable scrap 2.6% 
Steel 39.2 to 38.3% 


Manganese Briquets 
Limestone 
Furnace Analysis 


0.74 to 1.48 Ib/ton 
47.5 to 48.0 |b/ton 


“Bad Days" 


4%, and over 

36.1 to 32.3% 
3.00 to 5.33 Ib/ton 

62.7 to 62.8 Ib/ton 


Mn 0.50 to 0.48%, 0.48 to 0.44%, 
S Generally lower on bad days and weeks 
Pp 0.106 to 0.086%, 0.093 to 0.077%, 
Cr Generally higher on bad days and weeks 
Moisture 6.0 to 8.0 gr/cu ft 1.9 to 2.0 gr/cu ft 
Shut Down Time 
(Cupola) 17 to 67 min 114 to 281 min 


Other possible trends observed: 
%, Silvery pig iron 
*/, Lump ferrosilicon 


*/, Elongation of test bars 
%, Silicon, manganese and carben losses 


(with related factors) 
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fully controlled temperatures to 
prevent unduly large dendritic 
grains at the mouth of the feeder. 
Many test bars were broken or 
cracked when sprued. The extra 
fluidity of the iron also created a 
shrink condition in the center of 
the bar which in addition to large 
grain size lowered the physical 
strength of the bar. 

The gate of bars to the right was 
designed to eliminate hot spots. 
These bars can be poured over a 
wider range of temperatures. In 
addition, the yield was increased, 
dirt and slag are more easily 
trapped, the sprueing operation 
does not crack the bars and grind 
ing of gates is eliminated. 


Sand 


Much has been written about 
shrinkage of metal due to sand 
Although the primary purpose of 
this paper has been to discuss melt 
ing variances, certain changes in 
sand practice in the shop produced 
a sand which was more insulating. 
Phe peak of this condition coincid 
ed with the peak of the hot check 
and shrink difficulty 

As a result of a drive for better 
finish, changes in grain fineness of 
the sand were made by reducing the 
amount retained on the 40 through 
70 mesh screens by 10 per cent of 
the total and increasing that re 
tained on the 100 through 200 mesh 
screens by a like amount. The fines 
material increased from 5.0 per 
cent to 7.5 per cent on one unit and 
from 8.0 per cent to 11.5 per cent 
on another unit. Permeability of 
the sands dropped from a range of 
115-128 om the heavy unit to a 
range of 77-90, and on another unit 
it dropped from a 105-126 range 
to a 65-82 range. 

Meanwhile a slight increase of 
additions in the form of bond, sea 
coal and cereal was made to offset 
an increased amount of new sand 
additions. Green strength rose 
slightly and moisture held about 
the same. 

The net effect seemed to be that 
of an insulating sand, one which 
when jolted and rammed packed 
tight at the sand-pattern interface, 
prevented easy escape of steam and 
gas. This condition prevented rap 
id cooling of the iron and contrib 
uted to the hot check and shrink 
problem. 





LIMITS PLACEO 
ON MELTING VARIABLES 


TABLE 8. 





Metal Charge 


Total pig iron 10-12% 
Malleable scrap 2% 
Sprue 50%, + 
Total steel 35% min 
Lo phos plate & struct. 10%, max 


50% lump FeSi (boron) 0.75%, max 


Carbon-base charge 1.80% min 

Coke 240 |b/ton min 

Limestone 50 \Ib/ton 
Cupola Operation 

Cupola carbon 2.70-2.80%, 


Cupola shut down time Mirimize 
Silicon loss (without 20-24%, 
silicon carbide deoxi 
dizer) 
Furnace Operation 


Fuel Oil 50 gal/hr min 
Furnace Tap Tempera- 2840-2850 F 
ture 





Conclusions 


This work has shown that lor a 
given gating and pouring system in 
the foundry the iron oxide content 
in the irouw must be held within 
a defined range. If it is too low and, 
the iron becomes too fluid, shrinks 
large dendritic grains, hot checks 
and cracks will result. If the iron 
oxide content is too high, the iron 
becomes faster setting and devel 
ops intergranular weakness. Again 
shrinks and hot cracks will result 
but will be accompanied by mis 
runs and blows, 

Iron oxide in the iron can be 
basically controlled by watching the 
color of the cupola slag and the 
color of the furnace slag. The 
darker the slags the more iron 
oxide. Chemical analysis of the 
slays for FeO content is an added 
control check. Our operation is 
controlled to 5.0 to 6.0 per cent 
FeO in the cupola slag and 12.0 to 
15.0 per cent FeO in the furnace 
slag 

Fluidity can be easily checked 
by periodically pouring the stand 
ard fluidity tests under carefully 
controlled pouring conditions. Re 
sults of these control checks are 
relative but should suffice as an aid 
in control of hot cracks, checks and 
shrinkage for any given gating ap 
plication in any given plant opera 
tion. Close harmony in operating 
the cupola and furnace as relating 
to foundry tonnage requirements 
will allow sufficient control of oxi 
dation reactions to maintain the 
desired fluidity of the iron 














SMALL CUPOLA SPORTS NEW BONNET 


$300 in labor and materials reduced a fire hazardand eliminated smoke and fumes 





University of Wisconsin bonnet cools better, scrubs stack gases 






— 


Harry W. Weart//nstiucto 


B® \iost cupolas operated indus 
trially are covered at the top by a 
spark arrester only. Others have 
various bonnet arrangements tor 
recovering fly ash by either wet or 
diy methods. The University of 
Wisconsin has further improved its 
cupola* by installing and operating 
quite successfully a closed, water 
cooled bonnet for the primary pur 
pose olf cooling cupola exhaust 
gases and preventing both hot gases 
and sparks from creating a_ fire 
hazard to adjacent property. 

The feature of the installation 
which makes it unique is that the 
entire unit is within the foundry 
building which has a ceiling height 
ol only 18 ft 4 in. directly over the 
cupola. The close proximity of the 
cupola to the wooden trame build 
ing in which it is housed is evident 
in Fig. | which is a view of the 
cupola opposite the charging door 
This proximity, coupled with the 
nearby presence of other university 
buildings demanded that the cu 
pola not be permitted to extend 
above the roof of the foundry and 
that stack gases be cooled betore 
being exhausted to the atmosphere 


Combustion Conditions 


Further complicating the prob 
lem is the manner in which the 
cupola is run. Despite the small 
size (18 in. diameter inside the 
lining), the cupola provides much 
more iron than can be used by most 
of the classes. Consequently, the 
stack is seldom fully charged even 
at the beginning of the run. Usual 
ly, only as much metal is charged 
as is necessary to pour molds made 
by that particular class 

Because the stack is never fully 
charged, combustion conditions are 
similar to the end of the heat of a 
normal operation. The lack of in 

1. Brechtelsbauer, O. | 
AMERICAN FOUNDRYMAN, vol 
27, no. 2, Feb. 1955, pp. 34 


( upola (ras 


Scrubbers,” 


Anonymous, AMERICAN FOUNDRYMA 
vol. 17, no. 5, May 1950, p. 34 


sulation of a stack tull of charges 
being preheated is indicated by the 
vemperature of stack gases (see 
table). 

Prior to installation of this new 
bonnet all cooling was done by 
passing the stack gases through a 
large elbow (18-in ID) attached to 
the top of the cupola. This re 
versed the direction of the gases 
and sent them into a downcome: 
and thence through an exhaust fan 
shown in Fig. 2. Cooling is by 
eight brass garden hose nozzles in 
side the elbow and downcomet 


Fire Hazard Licked 


Despite the passage ol a large 
(for our installation) volume ol 
water through the elbow and down 
comer, surface temperature of the 
elbow often ranged as high as 1200 
F, producing a potential fire hazard 
to the foundry. After some study of 
the operating conditions, therefore, 
it was decided to design a new bon 
net to provide more efhicient cool 
ing and more or less incidentally, 
to scrub the stack gases 

\ sketch of the final design ap 
pears in Fig. 3, which is a cross 
section through the newly installed 
unit looking at the furnace from 
a peint opposite the charging door 
Several features of the cooling sys 
tem should be noted 

First, the cone mounted directly 
over the stack and the 3/4-in pipe 
ring which cools it are suspended 
from the walls of the bonnet and 
are removable as a unit for servic 
ing by unlastenmg one pipe coup 
ling. The 1/8-in. holes which create 
the cooling sprays are drilled at 
such angles that the entire upper 
surface of the cone is well covered 
with cooling water. The number 
of holes in the ring was governed 
by the desire to make the total hols 
area equal to the cross-sectional 
area of the ring pipe 

Second, to further insure that the 


cone receive sufhcient cooling wa 


Fig. 1 (right) . Closed, wa- 
ter cooled bonnet allows 18 in 
ID cupola to operate under 18 
ft ceiling of wooden building 


ter, the overflow trom the water 
pan surmounting the bonnet is di 
rected upon the center of the cone 
Water level in this pan, which ts 
also removable tor servicing, ts 
maimtained at 114 in. to cool the 
upper surlace of the bonnet, Al 
though no temperature reading 
have been taken on this water dur 
Ing operation, at no time was the 
water more than warm to the touch 

Third, the 3/4-in. pipe ring weld 
ed to the outer walls of the bonnet 
also has 1/8-in. holes drilled so a 
to direct a continuous sheet of wa 
ter down the side walls. Again, the 
total area of all holes wa race 
equal to the cross-sectional area ol 
the ring. Ethciency of the cooling 
is Shown by the low surface temper 
ature of the side walls of the bon 


net during operation (see table) 


Slight Stack Vacuum 


Fourth, further cooling of the 
exhaust gases is accomplished in 
the downcomer by the use ol spl i\ 
nozzles of the type used in agricul 
ture for spraying plants in the field 
Kight small, solid brass nozzles, 
each having a 1/32-1n. orifice, are 
installed inside the downcomer in 
uch a manner that the downcome 
is filled with an extremely fine 
mist which possesses great cooling 
power 

\ further unique feature of this 
cupola may be of miterest, although 
this condition has been present 
since the furnace was first installed 
luring 


operation, the charging 


Fig. 2 (right) 


downcomer adds to the cooling 


Water spray in 


of stack gases. Water trap and 
exhaust fan complete system 








door is closed by a close-fitting sheet 
stee! door, making the cupola es 
sentially a closed system from the 
blower to the exhaust fan except 
during actual addition of a charge 
tecause of the size of the exhaust 
lan used, even with the blower 
operating at maximum rate (560 
cim.), there is a slight vacuum 
within the cupola so that exhaust 
gases have no opportunity to leak 
out into the foundry, This is desir 
able from the standpoint of health 
ol the students, as well as cleanli 
ness of the toundry. 

The ethciency of the new bonnet 
is shown by the values in the table 


Cupola Bonnet Characteristics 





Start Finish 


Bonnet surface temperature 6oF 140 F 
Temperature of exhaust gases 





and by the fact that the volume of 
cooling water used in the new unit 
is of the same order of magnitude 
as that used in the older unit. The 
values given are representative of 
the heats made thus far. The only 
necessary precaution is the adjust 
ment of the proper water flow be 
fore turning on the blast to insure 
that water is covering the entire 
inner surface of the bonnet and 
the upper surface of the cone 
which bears the initial shock of the 
effluent stack gases. 

It is believed that this is the only 
university installation of its kind. 
It has proven valuable by virtually 
eliminating the fire hazard of the 
cupola being housed in a wooden 
frame building. Its closed-operation 
characteristic is also attractive be 
cause of the improvement in found 
ry fume and dust control, thereby 
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Fig. 3. . Efficient cooling of stack gases and incidental scrubbing is ac- 
complished in this attractive university cupola bonnet at little cost. 
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About the Cupola Bonnet * * * 
AFS Air Pollution Control Committee Says 


@ This article and description of equipment is a very interesting 
development by a university foundry laboratory to solve their 
specific problem. 

It must be recognized that this cupola is operated at infre 
quent periods for short runs. 

From a production foundry operator's standpoint, the follow 
ing limitations should be noted: 

1. There is no vent to the atmosphere in case of a mechanical 
failure of the fan. 

2. There is no relief arrangement on the bonnet to provide for 
exhaust in case of an explosion caused by carbon monoxide gas 

3. The use of spray nozzles might cause and present a main 
tenance problem. 

4. It is generally recognized when fan equipment is required to 
remove hot cupola gases that the addition of an efficient collector 
at the discharge point is a comparatively small item. 

5. There is no provision in this installation for segregating 
collected solids by settling or otherwise for a possible reuse of 
walter. 


Weart Responds 


1. As pointed out in the article, the charging door may be 
closed during blast-on periods, but if left open would provide 
the necessary atmospheric vent. Furthermore, the upper water 
pan merely rests on supports within the stack so that it can be 
easily removed and melting can then proceed with the stack 
open directly to atmosphere. 

2. The upper water pan with the center overflow provides our 
installation with its explosion relief arrangement. The pan sets 
loosely on the upper water spray ring and would be blown up 
ward in event of a carbon monoxide explosion, thereby releasing 
the pressure very effectively. 

5. Spray nozzles admittedly would present a problem if they 
were used in the region where the stack gases first entered the 
bonnet. In our installation, however, the spray nozzles are used 
only for final cooling to protect the exhaust fan bearings and not 
therefore subjected to the stack gases until they have been cooled 
considerably, As indicated by the sketch of the bonnet, the initial 
cooling is accomplished by water sprays issuing trom 14-in. holes 
drilled in a %-in. pipe. Clogging is not anticipated and, should 
it occur, cleaning of the holes is a fast and simple operation 

4. By a collector at the discharge point, it is assumed that ref 
erence is being made to removal of solids from the gases before 
exhausting them to the atmosphere, We have made no studies of 
the weight of solids present in the final discharge gases, as this is 
not a problem in our application. 

5. The re-use of water would undoubtedly improve the econo 
my of the installation, but as the Committee points out, the cupo 
la is operated rather infrequently for short periods. For this 
reason it was felt that the initial cost of a water recirculating 
system could not be justified, 

A settling basin exists in on our installation immediately 
ahead of the exhaust fan. It has proved quite efhcient in remov 
ing solids from the cooling water used in or drawn into the 
downcomer. Reference to this portion of the exhaust system was 
purposely omitted because it was not considered to be an unusual 
feature of our installation. 

















HOW OUR 


yANTAGES 


PAYS OFF 


Joun W 


Dearborn Tron Foundry 
Dearborn Mich 


Ford Motor Co 


Management interest and participation 


is a key factor in 


SCHNEIDER 


SUGGESTION $YSTEM 


Vanager 


Ford Motor Company's suggestion plan 


@<Asa part of the Ford Motor 
Company expansion program, ear 
ly in 1950 we were asked to set up 
a new foundry—in which we would 
cast crankshafts, camshafts, and 
valves for the Ford, Mercury, and 
Lincoln engines. 

Iwo new processes were to be 
used in the castings, both new to 
large-scale production. First, shell 
molding would be used rather than 
the conventional method of sand 








nodular iron 


casting Second 
would be used in the crankshalfts 
* Our Employee Suggestion Plan 
had been functioning in other lo 
cations throughout the Ford Mo 
tor Company since 1947. Now we 
had an opportunity to analyze its 
chances for success in our new op 
eration before we installed it. We 
were well aware that such a pro 
gram provided a key to greater pro 
ductivity. Our immediate concern 





was how to use this key to its giecat 


est advant ipe 

As a result of our study in othe 
locations we knew that the coopel 
ation and participation of top man 
agement in the plant was a neces 
sity This meant that out Sugyes 
tion Committee—the men who ar 
rived at the ves or no answer 
must be represented by kev men 


in all phases of our plant activity 


Suggestion System Personnel 


Consequently our committee ap 
pointees consisted of the manutlac 
turing and plant engineering man 
ager, quality control manager, pro 
control plant 


duction manager 


controller, suggestion programs co 
ordinator and mysell. During my 


infrequent absences our produc 
tion manager acts as co-chairman 
Usually, however, we are both pres 
ent. Each of these members consid 
ers it an important part of his work 
to be a part of this committee, His 
time, resource md untailing in 
terest are always available tor thi 
purpose 

The important role played by 
the suggestion personnel who in 
vestigate and coordinate the pro 
gram 
We required and got men who had 


received top consideration 


the qualities necessary to put the 
program over Most important of 
these characteristics were the right 
personality thorough knowledge of 
our operations, and a manner of 
gaining the respect and confidence 
ol the employees 

feeling that a number 
should 


have my individual support. Lhe 


It was m' 
ol areas ol the program 
first of these was the personal in 
terest that I felt a plant manage! 
should exhibit. The interest of oth 
ers will be a retlection of that 
shown by the manager 

This top level interest cannot bn 
of the on again, off again variety 
displayed only at special promo 
tion time Continuing imterest | 
the answer 

Qne form of the committee in 
terest can be exhibited in attend 


ance at the meetings. We have al 


ternate members but the regular 
members must itiend these meet 
ngs except in extenuating circum 
tant 


The suggestion programs are al 
ways included on the agenda of n 


weekly staff meeting 


Lhe Training Section conference 
leader weaves the suggestion pro 
un theme into nearly every week 


i personnel development mecting 


vhich all members ft rmanagcment 
ittend 

In these meetings, the benetits ol 
thre pPromrariis ite pomted cut to 


supervision trom the st imdpomne ol 
better and more efhcrent operation 
quality, salety and better relations 
with our employees 
® Management Proposal Plan. We 
have informed our supervision that 
participation aim their own man 
wement proposal plan is one of 
the most tangible means ot eval 
uating thew performance Also. a 
management proposal is written in 
dication of thinking on tbe job 
We have tound that in those de 
partments where the participation 
is high in the management propos 
il plan it is also high in the em 
plover uggestion plan, We have 


lound that departments that give 


the proper attention to such pro 
vrais a ugyvestion ilety qual 
ity. ele ilhoretiect a high efhcrencs 
rating 


Late Shift Arrangements 


1 bye ugvestion coordinator tre 


quentty itiend mectiti with the 
Hternoon and midnight shitt super 
Visor to answer the questions 
mel keep them po ted on sugges 
tient wmtivil I hve ‘ mectings itt 
nee iy to hold the mterest of the 


sUpPerVisoOT on the late stualet and 


prevent them from having a leeling 


ol being lett out 


® Why the Program Clicks. As ev 
eryone in sugyvestion programs must 
realise e know that promipe pera 


essing of suggestion one ob the 


most unportant parts of the whole 


job. That hy our record of han 
dling suggestions ha played such 
H0b Heeb proor tant at inn the tice ol 
oul prog it 

Our average processing time on 
ill 1 jo al iwyestions 1 me and 
i thrall ont 

\Il case Wwe revit eiloain the ov 
der received. An agenda is distrib 
uted tour da per ient to the meet 
ing, allowing the committee mem 
ber tiie tt pre t¢ thicmisel ‘) 
that case do not have to in re 
erred tor more intormation 

Cour intenance upermtond 
ent kee i record ofl iit ¢ ane tw 
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Plant modernization made sharp turning mechanism on hopper cars obso- 
lete; suggestion to eliminate parts and maintenance brought award. 





Cutting vents in the hot slag chute to eliminate the accumulation of gas 
which would cause an explosion, was cupola tender's profitable idea. 


Operator injury was averted by simply adding sufficient counter weight to 
the light side of this foundry roll-over tractor block inspection gauge 

















be put into effect. This book is 
brought up to date weekly at a 
meeting with the suggestion unit 
personnel. We place much empha 
sis On putting the ideas into effect 
alter they have been approved for 
trial by the committee. We realize 
that there is nothing that will 
dampen a suggester’s spirit more 
than having an idea termed wor 
thy but not put into use 

Awards range from $20 to a max 
imum of $3000 and fall into two 
general types 
When 


the suggestion results in a direct 


Calculable Suggestions 


calculable saving to the company 
in materials and or labor costs, the 
award is equal to the estimated say 
ings for the first two months, o1 
one-sixth of a year, whichever is 
greater 

Non Cali ulable 


Awards for suggestions of intan 


Sugvestions 


gible or non-calculable benefit: are 
commensurate with the benefits to 
be derived as judged by the Sug 
gestion Plan Committee 

At the outset we could see that 
claims olf prior consideration by 
members of management could re 
sult in a serious problem unless the 
committee adopted some ground 
rules on this matter. It was decid 
ed that all claims of prior consid 
eration must be supported by prior 
action in writing. We have experi 
enced littie difhculty since we 
adopted this policy 

Publicize Awardees 

While publicizing awards in the 
employee newspaper is valuable, 
the newspaper is interested pri 
marily in large award winners 

In addition to the newspaper, 
we take one or two photographs 
per month and display them on our 
suggestion boxes These pictures 
include earners of both large and 
small awards. We feel this has been 
helpful in promoting participation 
with minor suggestions 

We have an annual Award and 
Commendation Club dinner for 
those employees who have received 
at least 10 awards for suggestions 
or 10 letters of commendation for 
management proposals since the 
start of the suggestion programs 

Phere is no doubt that employee 
suggestions have resulted in a great 
many safety improvements as well 


The largest salety award in the 





Ford Motor Company to date w 
paid by the Dearborn Special 
Foundry just a few months ago. | 
me quote the statement of our P1 
duction Manager when he presen 
ed the employee with a check f 
S400 

It has been said that suggestion 
olten result in the elimination « 
men. | am sure that ne one will d 
bate the fact that this suggestio 
vill prevent the complete elimin 
tion of one or more of our emplo 
ees by correcting a hazard th: 
could result in a fatal accident 

The committee has two oblig 
tions to our employees in regard | 
the suggestion programs 

First, it is ou job to provide i 
Opportunity fol these people to ©) 
press their ideas. Secondly, it is ov 
job to maintain their confidence | 
our ability to evaluate them 
® Success of Program. The emplo' 
ees in the loundry have submiutte 
more than 5000 acceptable 1ded 
since the plan was made availabl 
to them three years ago. Twent 
sevenh per cent o1 approximatel 
1350 of the first 5000 ideas hav 
been adopted, ‘The average awar 
since the start of the plan is $75.9 

The success of our managemen 
proposal plan has been equall 
gratifying. In the 33 months it ha 
been in ellect in our plant we hav 
averaged more than one suggestiot 
per man each month 

Helping to make this figure s 
IMNpressive were several outstand 
ing months when our rate of pat 
ticipation rose to 212, 234, and 24 
pel cent 

Our adoption rate is 30 per cent 
Helping us to attain these figure 
are several outstanding — partic 
pants—one in particular has aver 
aged six management proposals pe 
month for the past 30 months 

Our experiences in a productior 
plant leave no doubt in our mind 
that the ideas of men and women 
when translated into increased pro 
duction and safer operating meth 
ods, can result only in higher stand 
ards of fiving and more jobs fo 
everyone 

I think there are many reason 
for the degree of success that we 
have attained—but the greatest con 
tribution, | believe s the cooper 
ition and enthusiasm displayed by 


every member of our team 
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SHELL MOLDING IDEAS 


for the 
ractical Foundryman 











A MODERN CASTINGS BONUS 


You can put these ideas on shell mold 
casting to work in the shop every day 








Fig. 1 


Simple shell cores can be blown with bench blowe: 


"TS 


PRACTICAL TIPS 
on Shell Molding 


Pioneering Lynchburg Foundry Co. has learned a lot 


in setting up its new shell molding foundry 


@ Lveryone in foundries using the 
shell 


faced with the common problems 


molding process has been 


olf making the shell mold, assem 
bling it, and of making use of it 
after he has it. Some have chosen 
different 


problems 


paths in solving these 

In developing our shell molding 
project at the Lynchburg Foundry 
over the past several years, we have 
learned a great deal in working out 
our problems 

Our first experimental work was 
designing a shell molding machine 
When we began most shell mold 
ing programs were in their infancy 


42 - 


and building your own rig was the 
accepted means of getting started 

Our first attempt was a four 
station, multiple pattern, turntable 
machine It was to be the proving 


ground for the ideas later incor 
porated in our four- and six-station 
production machines, The turnta 
ble idea, the shell curing devices 
the stripping mechanism and _ the 
rotary drive were all first tried on 
this machine. In addition, all of 
our experimental work on the sand 
application problem was carried 
out by hand-operated devices on 
this equipment 

) 


Early in the spring of 1952, we 
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Note slit rubber valves in blowholes 


P. Derey loundry Eneineer* 
Lynchburg Foundry Co 
Lynchbure \ i 


had successtully blown shell mold 
using conventional core blowing 
equipment in conjunction with 
special blow heads I he ideas wert 


much the same as those used in 
some ol the present blowing equip 


Blow 
through a 


ment commercially available 
ing was accomplished 
grid olf blow tubes and vented back 


head. The 


operated cold, 20 psi all 


through the head was 
pressure 
was used along with normal dry 
resin and sand mixtures 

Included also in the early de 


vices were attempts with roll-over 





*Now plant manager of E. E. Irby Co 
Jacksonville, Fla 





dump boxes coordinated with a 
jolting action or a vibrating rig 
Cores have been made with con 
ventional dump boxes and with 
various blowing equipment Good 
results have been obtained with a 
simple bench cartridge type core 
blowing machine using a hot cast 
iron box and coated sand (Fig. | 
Soon alter the completion ol out 
first machines, a program Was ¢ 
tablished to evaluate various ma 


terials used 


ind actually test the 
capabilities of the process. Which 
should we work on first the 
sands or the resins? In actual pra 
tice we worked on both simultane 
ously 

Generally, we found during ou 
early experimental work that the 
majority of the resins we tested did 
the job that was inticipated lo 
day we find even more consistent 
results and we have established a 
medium cure two-stage resin as a 
working standard. Using this resin 
we have performed a large pe 
centage ol oul experiments on 


sands and sand application 


We have not attempted thus lal Fig. 2 : Slow cure resins work better in deep dump type core boxes 


in our production work to vary 
from tast, to medium, to slow cu 
marily proved etlective im case 
ing resins other than when the ci . 
where castings were on the bordet 
cumstances dictated it. Our main ; 
line for dimensional consideration 
variation has been in going to slow ' 
The sand mulling was originall 
er curing resins on intricate pal 
underestimated in the cycle. It ha 
terns to obtain longer flow chat 
been oul eX perience that it is nee 
icteristics. Our primary lab test tor 
essary to mull the sand 10 


i resin has been a shop applica . 
: 1 sperpute wtual casting 


tion run on a production basi 
We do, however, make convention 
il lab test including tensile and 
permeability tests 

Phe practice of using standard 
mixes in the dump type core bo» 
has usuall been more uccesstu 
while using a lower cure resin 
Phis has been particularly tru 
cases in which it is necessary to 
drop sand into deep narrow hole 
and passages Fig. 2) We have 
used caution in attempting to 
dump invest a core box with under 
cuts as we have experienced con 
siderable difficulty in) obtaining 
sound core in these areas. A core 
box necessitating the filling of sand 
under a ledge is usually bette 
blown with i coated sand 

We found by trial and error that 
one resin will give slightly bette: 
dimensional stability while pour 
ing the mold and correspondingly Fig. 3 .°. More forceful application of sand-resin mix can lead to 
better casting results. This has pri more rather than fewer voids in vertical walls of shell molds (left) 
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Fig. 4 


discharged trom the sand silo. The 
are blown to the muller one bate. 
ita time. The keeping of the sand 
and resin in batches eliminates the 
possibility of segregation 

In conpunction with convention 
al resin 
been working for some while on 
the coated sands, Early attempts in 
cluded varnishes, resins in solution 
and various special preparations 
Our most successful results of lat 
lor uses in core blowing, have been 
those obtained with what we reter 
to as the completely coated sands 
There is no powdered resin tree in 
this mix nor is the mixture de 
pendent on a binder or wetting 
agent to afhx the resin to the sand 

Samples of various sands from all 
parts of the country have been 
tested, The sand we teel has been 
the most suitable for our use has 
usually been found to be a six 
screen sand, and to have a maxi 
mum of 6 per cent pan material 
An AFS 120-180 fineness classifica 
tion has, in all cases, been sufth 


ciently fine to produce the casting 


examinations we have 


Sand application characteristics of progressive machine (left) 


finishes we desired. All castings are 
shot blasted with a number 170 
shot during the cleaning operation 
\ dry clay-free sand is a pre 
requisite Additives have been in 
corporated ina number ol Our mix 
es but we have discontinued thei 
because our work did not in 
Lic; ; Be appreciable change int 
the quality ol gray iron castings 
There has been considerable 
mention of round grain sands vs 
angular sand in respect to resin 
economy and strength of the mold 
On one shop problem the most 
evident characteristic to distinguish 
the two has been in the flowability 
of the two sands. In our applica 
tion we have found the sub-angular 
to round grain sands to have a 
more suitable flowability as evi 
denced in our shell making opera 
tion. The ability of one sand vs 
another in respect to flowabilities 
may very well be evident in the 
quality of a difhcult investment 
job and in the analysis of cost in 
the cleaning room 
We watch the slump angle of our 
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and ‘‘a!l-at-once 





machine differ 


mixtures as they are in use. On 


work of medium requirements a 


three pes ol sands should perform 


equally well. It is 
sands have about tl same scree! 
distribution 


Sand 


ipplu ition has received 
considerable attention in our shop 
Perhaps we found it necessary to 
work on this angle early in our ¢ 
perimentation due to the relative 
ly complex problem we encoun 
tered on several of our initial job 

After special test have been 
made to determine the best sele« 
tion of sand and resin tor a part 
cular need, there is still the prob 
lem ol properly investing the pat 
tern to obtain a quality shell. In 
ill systems relying on gravity as the 
major force in applying the sand 
there is the problem of getting the 
higest uniform density obtainable 
in the mold tor the mixture being 
used 

Vertical walls of a relatively uni 
form density, free from voids, have 
always presented a problem to us 


Whether 


using a rollover dump 





‘ ' 
liding y 1 touvered tem 


tvpe ol applicatol the tact remains 
! 1} 


surtac ol the 


ettect 


that the horizontal 


pattern get the greatest 


} | 
{ 


rom the sand. Further 


md ist ol t with the pattern 


| 


ne weig tor ol the sand ts pri 


Tha it’ chines owards 


ontal surlace 


j 
wmtion | i iaiiny 


niiing about the 


Fortunate the results obtained 


the s i usuall ive not as ata 


Cotlparison might in 


er, there normally 1 


i difference two surlaces ol 
hell. On 


1nive 


picture that in 


tiny i PC Al 


pattern lor 
would be 


molding 


impale the teeth 


wea ol least cllective 


We have not found that the 


{ 


orcelul means or most rapid 


cation ha iiwa vivell tl the 


| LON 


esults. By rolling a dump 


r, or opening a louver on licle 


nore rapid intending i more 


lorcelul ipplication thre result 
pecn thre 
hell 


globs ( 


have usually appearance 


1 voids in the Fig. 3) which 


produce knots o1 metal on 


the very casting surtaces we have 


wished to improve I heretore 


there must be a balance or com 


promise between the two consid 


erations to get the maximum ram 
vithout obtaining void We lo 
rhe ipplication hen the void 
peal 


We have 


ment that there 1 il 


noticed in 
tine 


delicate balance in rdyustin 


rate ol ippli ition and it mu 


luplicated mechanically. Each 
| 


| ippli ital \¢ have tudied 


1) has had 


tie imal 
tant to reco@eni, 
TTL AMITTDULITD Te 
ma ippli ital 
iitiar trayector 
vithin reasona 
yectol ima 
ib! pat its ellect on 
hell f | lp in the arransg 


ment patt on new jobs and 
ici iftage im th 

present york 

conmnsice 

layout 


tern pl 


portant 


thect that ight 


ditions on 


Another 


vertical surtaces 


ondition obset 


In prove tthe 


ved 


the extreme 


bulence 
cended 
hous th 
xisted 


irae 


could 
countel 
the 


dition 


hat 


this ci pl wed 


ipplicator vill 


} 


prove the mol 


hole 


quality i) thre 
) Drilling vers nall 
bottom ol 
mute angie to the down 
} 
if 


ol the sand 


but etlective 


core (i 


(a >. 


rubber 


Fig 5 Slotted 


py reciabls 


l 


in ippl cator box 


baffles 


con 


app 


icator 


eanhaus 








Fig. 6 


to the two halves by spring loaded 
pins ina press arrangement. Thus 
lar it has been successtul in bind 
ing the shells in a plane condition 

At times it is difheult to apply the 
resin to a 


powdered given area 


without getting it into the mold 
cavity, The impression of the pow 
dered phenolic resin will be pro 
duced in the casting. In these cases 
we have applied a polyvinyl ace 
tute resin to the area. This glue 
may be applied to the shell with 
a conventional glue bulb and slop 
ping some into the mold is of no 
consequence since it vaporizes un 
der the heat of the molten metal 


leaving no traces. This glue may 


Glued mold is deilberately warped by washers under center pins. 


also be quite uselul in pasting cores 
in a hot mold 

The spring-loaded press has also 
been uselul in) performing what 
might be termed a secondary taking 
operation. On several occasions we 


have found it actually advanta 
geous to warp a shell while in a 
hot state to compensate for a given 
casting warpage characteristic (Fig 
6). This has been accomplished by 
applying greater spring pressures in 
one area than in another 

The question ol back-up ol a 
shell mold has always been of vi 
tal interest. There are many ad 
vantages to every system and here 
work 


again the everyday class of 
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will determine the system chosen 


Ihe foundry interested in small 
casting and thin section work may 
well find the horizontal pour with 
relatively no back up most rdvan 
Surtace 


control 


tageous finish, vield, and 


dimensional scem to be 
slightly better for this class of work 
work 
othe problems of mold 


crack 


may well offset the 


As the size of increases 
howeve! 
stability and actual runouts 
rdivantages. Fur 
ther, in alloy metal requiring larg 
feeding, dith 


experi need in ob 


er riser sections toi 
culty may be 
taining molds « ipable of not burn 
olidification 


ing out until metal 


So it is not always just the cast 
ing that must be considered. We in 
the jobbing foundry industry must 
be ready to pour all extremes of 


work 


poured jobs ranging trom 


Thus tar in shell we have 


- ounces 
to 200 pounds and we must be able 
to handle this work simultaneously 
without special rigging and on a 
relatively high production basis 
Only shot would give us this ver 
satility. The shot used is a 990 shot 
Phe vertical pouring system has 
vield 


its dimensional and prob 


lems; however, our latest experi 
mental gating projects have looked 
most promising. Using extremely 
small gating components and pop 
gating, yields up to 80 per cent 
have been obtained and have been 
accompanied by i decrease inh 


required dimensional tolerances 


(Fig. 7) 
What Are the Tolerances? 


she 1] 


would hardly be complete without 


\ discussion olf molding 


what 
shell 


I he jobs we have mace in 


mention of tolerance ind 


might be expected trom a 
casting 
shell work may fall into three gen 
eral categories: those requiring sul 
face finishes we were unable to ob 
tain in our green sand; those cast 
lhigs already in un ith ati as-cast 
state in green sand that may be 
generally improved in shell; and 
those castings which we look to re 
duce machining finishes or actually 
eliminate machining work. The lat 
ter group causes the most contro 
versy 

In working with shell we have 
usually found that a 0.0025 to 
0.003 in. per in. tolerance would 


ipply to a single given dimension 





Further. we have found that gen 

erally 0.010 to O.O15 in. allowance 

lor 4 parting | sufthcient and prac tered 

ical in everyday shop work These itial tha 

two sets of figures are valueles ing muni 

however, to ipply as bare tact to a nto account 
casting being considered u he We cd 

ithout following through wit tf rule | dratted to 
ill of the tactors to be taken into reasonably t puestions 
«count. At present we receive tre brings the dis 

quent imquiries wccompanied b erances back 

hell casting drawings on which it must stand 

is obvious these tolerances have perience 


been applied They olten canno 


be met. [The important question ifford the 


be answered when considering a tppir 
casting for shell molding are not y iad 
inswerable with the application ol 
these two generally accepted rule 
ol thumb 

How flat can a surtace be hel 


lo what degree can two surtace 


' 


be held parallel? How concentri 
will two diameters be What con 
centricity can be expected from 
bolt hole circle and a center bore 
What out-ol-roundness may be ex 
pected How straight will a shale 
be? What total indicator reading 
may be expected on a given sul 
lacer All of these questions might 
reasonably be asked of one casting 

Assuming that the tolerance 
quoted to a customer are satista 
tory, two further questions might 
readily arise. Will the complet 
range of tolerances be tound in 
each casting or will the variation 
in one casting be relativels nall 
and the extreme be found onl 
in different castings 

Further, the problem of dimen 
sional control in the foundry I 
only one phase ol the problem ol 
obtaining a successful end prod 
uct. In working with finish in thou 
sandths, a close liaison between the 
machine shop and foundry mu 
be maintained The method b 
which a casting is to be machined 


may olten set the limit of finish 


Treat Each Casting Alone 


We have had two jobs that were 
lor practical consideration, identi 
cal—O.015 finish to be ground. The 
dimensional control on one cast 
ing Was thany times as stringent a 
the other due to the method of 
grinding employed. Similar crank 
shaft jobs have been made, on 
with three times as much finish a 
the other due to the method of 


machining and chucking—one shaft Fig. 7 


Conventional pattern and 


gating 


ng 


wlclitive 


titi 


Figure 5 
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59 ANSWERS 


to your Shell Molding Problems 


formerly surround 


@ Ihe secrecy 


ing shell molding operations is 
gradually disappearing. Now that 
discussion and interchange of ideas 
is becoming more trequent, many 
foundrymen who previously oper 


lock and key 


are discovering that their “unique’ 


ated virtually under 


woblems are shared by many 
| 
others 

Long promoted by the Amercan 


fields 


of foundry endeavor, and enjoyed 


Foundrymen's Society in all 


widely in other areas of activity, 
the practice of a tree exchange of 
experience and techniques is begin 
ning to catch hold in shell mold 
ing 

With this spirit in mind, the fol 
lowing “probable solutions” are ol 
corrective meas 


lered to indicate 


ures which worked under a given 


set of conditions 


Fig. 2 
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Fig. | 


defects are listed by cate 


Shell 
gories 
lowing the probable solution where 


with a brief discussion fol 


applic able 


Peeling or Drop-Off 


Peeling is the falling away trom 
the inverted pattern of the unc ured 


Shells break when they adhere excessively to the pattern. 


Peeling can be avoided by raised strip on pattern or frame 


shell 
ized areas 
Drop-off is the 


secondary layer of the 


usually intact and in local 


falling 
shell 


soltened, leaving a thin and partly 


away ol a 


partly 


cured layer next to the inverted 


pattern These delects are most 


commonly associated with resin 


properties and while fairly com 


shell 


not encountered to the 


mon in the early days of 
molding are 


samme frequency at present 


Probable Solution 
1. Improved patte 
eal. Ube 


iddition of a raised strip 
rround the 


r dumplt Ox 
outside of the pattern 
separates the shell build-up from 
the dumpbox thus eliminating a 


pulling iway ol the shell by the 
dumpbox when the pattern is lift 
ed olf 


tached to the 


This raised strip may be at 
pattern or may be a 
part ol the pattern tram big. | 
9 Use vesin with higher viscosiut 
or use less resin. The uncured shell 
in the inverted position depends on 
molten resin to 


Where 


necessi 


the viscosity of the 
hold it 


conditions of 


onto the pattern 


production 
tate the use of thin resin to 


speed 


build-up rate i smaller percentage 


of resin is advantageous. I permis 


sible, a thicker resin will work bet 
te! 
§ Reduce dwe fire making 


thinner shells. Thinner shells mean 


less weight hanging in the invert 


ed position 


1. Use and with 





morstrure. I he presence ol such ma 

terials in the sand reduces shell 
strength 

fi vhie pat 

The increased 

temperature ol the pattern will ad 


vance resin curing, thus mcreasing 


sits 
ver ft 
\ lower patter 
! 
effectively redi 


ckness and 


ingil 
imsothye 


ufhcrent 


; f¢ ; F 
d i 


patte ; fj 
Phe proper conditionin 
inew pattern | essential. Wher 
ising silicone release agents it 1 
necessary to provide a film of con 


ditioned release agent betore start 


ing shell making 
Fig 3 Puffs of resin on shell are caused by 


cones, both emulsion and | ton In 
types, as well as certain waxes Hexibilit 
common! i normals Vax is desirable perience 
ire’ restricted low tempe ' that slower curing resin 
operation ‘ better than rapid cure re 


1 , bricat wh condits 


) 
I he i ( 1\ ibricant 


result 
residue \ ho 

idhere nakine rel ; parti 
cult ! condition ul minimum 
pool! finish ol ’ (,/ 
Frequent apy it til pattern 
olution 3 I ‘ ttached to 
york Dest 

6. Clear 


Many found 


nif 


occurs whicl d é Warpage 
ticularly on | difference i 


dratt i i ol re| vely hot overt 
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As 


Fig. 4 


. Depressions in low density area of vertical shell surface are 


result of excessive pattern temperature. Higher melting resin might help 


er ov add louvers inside the dump 
box, A slow sliding action across 
the pattern is undesirable and often 
results in a “shadow eflect” of poor 
filling on the surface away from 
the direction of flow. Conversely, 


turning the dumpbox too fast pro 


motes entrapped air, 

5. Use a vibrator while invest 
ing. To eliminate entrapped ait 
and to increase density, this tech 
where 


nique is especially useful 
small cavities in the pattern must 


be filled. 


Cracked Shells 


1. Avoid overbaking. Once phe 
nolic resins have reached their max 
imum strength additional baking 
reduces tensiles, 

2. Improve mixing practice. Ade 
quate mixing is essential to good 
shell strength 

§. Check the sand additives (sol 
id or mowsture), For any resin con 
tent, additives of small particle size 
result in a shell 
strength since the surface area of 


reduction of 


particles to be bonded is increased 
In some shops, the intentional ad 
dition of fines to the mix, with the 
necessary increase in resin content, 
has proved to be beneficial. A good 
grain distribution of 4-6 screens is 
preferred to a one or two screen 
sand 


1. Bed horizontal shells. Shells 


positioned horizontally are easily 


imbedded in sand for pouring 
Poorly bedded shells result in stress 
concentrations 

5. Increase shell thickness or ves 
in content. A stronger shell by vir 
tue of either thickness or resin con 
tent will better resist cracking o1 
metal break-through 

6. Use a slower curing resin 
Practice indicates that slower cur 
ing resins (lower hexa content) 
when sufhciently cured produce a 
less brittle bond than rapid cure 
resins 

7. Check shells. Shells 
which are warped at the time of 
ejection must undergo deflection to 
he bonded properly. Such deflec 
tion can result in the storing up ol 


bonded 


warped 


residual stresses in the 
shell 

s Keep mold cavity away from 
shell edge 

Q Check for 
Any sharp corners, points 


vents, or scratches are likely areas 


stress concentra 


lions 


of high stress concentration, caus 
ing shells to crack when poured 
Minor pattern modification may be 
necessary. This principle may be 
used beneficially in the elimination 
of hot tears on cylindrical castings.” 

10. Equalize pressure on bond 
ing machine springs. Uneven pres 
sures can result in the bonding of 
shell halves with locked-in internal 
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stresses or in. a curved bonded shel] 
Pins of adjustable length are bene 
ficial 

ll. Use 
fern te mperature and 


shell { nder 


maximtim feasible pat 


slightl un 
dercoure certain con 
ditions, this practice ha worked 
Ihe idea here is that the shell 
strength will increase momentarily 
alter the metal is poured because 
of the undercured shell baking 
whereas the high pattern temper 
ature contributed to a skin of cured 


mix next to the pattern 


Casting Fins 

| Im prove hbondin 0 ick up 
practice. In bonding, various glues 
and both liquid ind dry phenol 
resins are used Suthe int time must 
be available to allow positioning o! 
the second mold hall before the ad 
hesive begins to cure Special bond 
ing resins are preferable to shell 
resins since they remain plastic for 
a longer time at any specified tem 
perature. The effect of temperature 
on the curing time of a dry phe 
nolic bonding resin may be seen in 


the table 





HOLDING TIME FOR SHELL ASSEMBLY 





Shell Holding 
Temperature Time, Max 


400F 20 
350F 40 
300F 75 
27 5F 150 





Maximum holding time after dry phe 
nolic bonding resin application before 
positioning second shell half. Delay in 
positioning second shell half longer than 
these times can result in a build up of 
cured resin between halves. Below 275F 
there is insufficient residual heat in 
shells to cure resin 





9 Clean mold surfaces before as 
sembly. Loose grains of sand or for 
eign materials will not allow shell 
halves to press firmly together 


avoid lubri 


$. Clean pattle rm 


cant build up. Additions or build 
up on the pattern constitute a cay 
ity with respect to the shell mold 
Lubricant build-up, especially ad 
joining the casting pattern will re 
sult in casting fins. Likewise, pat 
tern depressions will result in high 
spots on the shells thus preventing 
flat mating of the halves 

1. Check warped shells. W arped 
shells seldom fit pertectly together 





even when bonded, and will result ot the molding material has been 
in casting fins and other defects changed but not the nature of met 
5. Use resin with fast cure prop il solidification. Shell molded cast 
erties. For a given operating cvcle ings must be ted. Shi nkage is Ustl 
casting fins may be reduced by us ally concentrated into localized 
ing a faster curing resin. Shells ireas whereas dispersed porosity ts 
should be fully cured when ejected not as likely in shell molded as in 
from the pattern. Complete cure reen sand castings. The teeding 
may also be accomplished at the ex range of shell castings is approni 
pense of a longer curing time when mately the same as in green sand Jack E, Bor 
using slower curing resins castings.* Chemical & Metallurgica 


» ge } , tec lhe General bklectru 


Casting Surface Imperfections een riser and cas With the 
mg imgate to ¢ lit 
Correct pouring temperature endency to obtain greater yields 5 a — 
vetween the runnets tii 
In most alloys, the lowest permis iting economy has sometimes re 
, , Ih is particularly desttab 
sible pouring temperature results ulted in ingates being too small 
he riser must b ttached 
in the smoothest casting surlace \ While it is true by the nature ol . = Seer 
de of the « til 
hell molding materials that riser eal = Saw 
|! between the 


ong peri xl 


lew exceptions exist, such as some 
alloy steels, whereby smoothest fin ire molten a relativel 
ishes are obtained at temperatures of time, it must also be remem AStING 
I hie ruthor 
lve and thank tlhe 
foundrymen in whose 
worked on hell moladus 
ma specity ill i \ 
\ | Brdula, of General 1 


i Company Chemical & le 


omewhat above the minimum re wred that the casting is likewise 
quired to avoid misruns. Betore be olidifying at a Commensurate rate 


ginning production runs it is al ind in the same material, Conse 


ways good practice to pour shell quently, the ingate from = riser to 


over a range of temperature to de casting must be kept open the same 
termine the optimum is in green sand practice to eflect 
2 Check poorly filled oO} mper iwlequate feeding 


fect shells A shell of low density . Gate through rise where fe 


will result in a rough casting sui ble. Shell molding does not vary i 


rgical Division, who coopera 


n the initial ce velopment ol the 


wrmnental shell molding tound 


face (Fig. 5) this respect trom green sand prac 
‘ | laborator it Puttsheld, M 
4 dvoid nozzle ingates. Consist 


oid exce e pour / 


References 
nozzle ingates are harmful and may peratures, This ty particularly true A detailed proces 


ent with good green sand practice 1. A 


ning may be four 
. > : Molding Manua 
ingate areas or choking the runnet ». Reposition or regate ca ; E. Found 


system if) fwoid the casting feeding ft yok. aotalt 
‘ ec rit otlipat 


be eliminated by either increasing lor castings without riser 


t. Avoid metal inclusions. It i nn lo prevent this it is often From G. E. Found 
good practice to keep the down desirable to use either a small o _ — “ws 
sprue full while pouring and to 
eliminate turbulence within the Fig. 5 Rough casting surface caused by low density shell mold wall 
gating system. Downsprues olf at 
least 11% inches diameter are 
gested to facilitate pouring 
desirable to keep runners full at 
times, particularly with drossing 
ind high temperature alloys. While 
shell molds give metal greater ap 
parent fluidity than green sand 
their smoothness also facilitates the 
carrying along of inclusions 

5. Position horizontally Shell 
positioned horizontally, compared 
with vertically, result in less metal 
lostatic head and consequently 
have less tendency toward metal 


¢ 


penetration : 4 “3 ; ‘ 
» . dy 


“ 7 a 
6. Check sintering pol and f J 4 Doh sree tne One 
vrain size distribution of sand ‘ ey aL. yet ‘~~ 


Casting Shrinks 
1. Use sufficient risers; position 
risers correctly. While this ts funda 
mental, it is sometimes overlooked 


in shell molding work. The nature 
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PELLINI Yu pe rintendent 
Metallurgy 


Division 


What's the * 
FEEDING RANGE 
in Shell Molds? 


Whether they're cast in shell or green sand 


a >. 


h 


H. F. Bisnor/ Met 


castings need to be risered properly 


8 it has been demonstrated’: * that ting greater feeding ranges. Ther 


the feeding characteristics of risers 


ie related to the nature of wall 


growth of the solidifying metal 


When wall growth is such as to de 


velop a wide band of intermixed 


liquid and solid, feeding is difhcult 
due to the obstructed paths for feed 


metal flow. Conversely, a narrow 


band of intermixed liquid and sol 
id provides more open paths for 


leed metal flow thereby permit 


Se 
4 


‘ t 
vr nat wert 


Molten metal in steel 


Pattern, shell, and 


shot 


test 


indicated that the 
solidi 


basically to 


mal studies*® have 


wall growth mechanism of a 


lying alloy is related 


the rate of heat transfer from the 


casting to the mold 


fron chill molds for example are 
capable of removing heat from sol 


idifying alloys at rates such that 


solidification, depending upon the 
type of alloy, occurs up to 20 time 


is fast as for sand molds, changing 


WODULAR IRON HIGH CARBON EQUIVALENT 
S+ SHELL WOLD - SHOT BACKUP 

> SAND MOLD 

ALL SHELLS \a” THC 


SOUDUS 


TE MITES 


backed shells solidifies faster 


casting used in feeding study 


: 
Morey / Meta 
earch I 
Washington, I. ¢ 


iborators 


wall growth characteristics from 


wide band to a narrow band type 


tudies also have shows 


bac ked 


solidification 


Thermal 
that shell 


reduce 


molds with cfr 


shot the tine 


ol several common toundry allo 


by amounts up to 10 per cent o 
their solidification times in conver 
tional sand molds. An example 


the case of nodular iron ts shov 


in Fig. | 
Feeding Ranges Could Differ 
While 


ler rates il 


the change in heat 
shell shot mold 


is relatively small compared to t! 


| 


change obtained by the use of chi 


molds, the possibility existed tl 


this difference may be of sufhcten 


magnitude to result in teedi 


different trom 


Since 


characteristics 


in sand molds much rese 


has been conducted on the teec 


] 


range ol risers tor steel casting 


ind molds, it was considered « 


determine whethe 
ippli 


mace it} 


terest to 


lata are also ible t 
castings 
backed with 


ly, the 


tee] 
feeding ratniyv 


steel plates cast in 


determined in orde 


this correlation 


Since there are vers 


available relative 
which risers ¢ 
either for 


than steel 





Fig. 3 


shrinkage begins to develop as 


Typical 


I xperimental Procedure 


The shell t casting 
ACTC rmiacte wi Wil hed ma 
\FS No 
mixed with 7 per cent ol 


Figure 2 illu 


yraded silica inal 


molding resin 
t pattern plate i hell and one 
the test casting I hee hells welt 
{PPrOoximMacels , in im thickme 
md were cured at 4590 F for %3O ft 
1 seconds 

different 


Sixty-four pattern 


required to produ 


emblies were 
the necessary variations in plate 


thickness 


ing range. This was done on tw 


ind corre sponding leed 


pattern plates by attaching and re 
moving the pattern parts as neces 
sary. The shell molds were placed 
in steel boxes which were then 
filled with steel shot and compacted 
by vibration 

Shells were made for plate cast 
ings having thicknesses of lf - 
and 14 in kach plate had a width 
of five times its thickness and wa 


fed with a riser having a diamete 


equal to three times the plate thick 


ness. The length of the plate wa 


centerline shrinkage at left 


critical feeding length is exceeded 


Fig 4 At ngnt 


Thin Plates Above 


} 


I hve 
the va 
temper 


in lable | 


Feeding of Alloys Exhibiting 
Centerline Shrinkage 


Ot the alloy listed in 
tecl, manganese 
two nodular I 
the true centerline type 
ive (hip Figure 4 show 
condition ol oundne 
ol this type when casting 


ie in the vicinity of the 
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Steel Balance 0.80 
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Feeding range in castings poured in shell molds. Fig. 5 (upper left) 
Nodular iron (CE 4.20). Fig. 8 (lower right) 


nese bronze. Fig. 7 (lower left) 
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0 
THICAMESS OF CASTING ~ [NCHE 


lor horizontal plate castings made 
in sand molds. These investigators 
found that the maximum feeding 
range was essentially independent 
ol casting thickness, being to 
I in, lor plates 4 to Illy in 
thick: in terms of IT the fleeding 
Shnay and 


Patige reported by 


Gertsman tor %, | and Iain 
plates would be 1O1T, 514 7T and 31 


re spectively 


Feeding of Gray Iron 
Compared to Nodular Lron 


Despite the fact that gray tron 
has essentially the same analysis as 
nodular iron, gray iron plates were 
found to be sound in lengths up to 
81 (the maximum lengths tested) 
From theoretical considerations it 
is believed that the feeding ranges 
in uniform sections made of gray 
iron are very great, if not infinite 
The reason for the differences in 
feeding characteristics of gray and 
nodular irons is due to the differ 





ences in the mode olf formation of 
flake and nodular graphite 
Flake 


from. the 


graphite forms directly 


eutectic liquid and the 
resultant increase in volume can 
force the movement of interdendri 
ti liquuid to either fill or prevent 
the development of shrinkage cavi 
however! 


Lies Graphite nodules 


while born in liquid undergo 
the major portion of their growth 
evcle by malleabilization of the 
carbide eutectic phase 

Since the nodules are not in con 
tact with liquid during this period 
it is not possible to readily torce 
the movement ol liquid into shrink 
age voids. The result of these dif 
ferent solidification modes is that 
a gray iron casting can be consid 
ered essentially “self feeding’ afte 
the eutectic reaction temperature 1s 
reached while nodular iron cast 
ings behave in this fashion only to 
a limited extent. Obviously, a volu 


metric expansion must accompany 
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Steel. Fig. 6 (upper right) 


Manga 
Nodular iron (CE 3.60) 


the formation of the tow densit 
even though the 


grow from solid metal and it ha 


4 | iphite nodule . 


been shown’ that a volume expa 
ion ol the casting doe 


| 


nodule 


{Cc Omipati 


I 
{ 
hOormnation 


Gray lron Self Feeding 


Since the me 


near the lace 
time when the 

tially molten, an inward expansion 
is well a im outward movement 
the solid wall must occur at th 


time to torce some reaction upo 


| Ik 


the remaining Thc uie \pparen 


there is a sufhcient amount of nod 
ule growth and inward expansion 
occurring within the casting betore 
the end of its solidification to result 
in a limited amount ot “sell feed 
ing 

Ihe extent of such feeding 1 
reflected in the increased feeding 
range of nodular irons as compared 


to steel. This behavior is logicalls 





Centerline shrink 


Fig. 9 


age at 6'%T, nodular iron 


iccentuated 


0 eutects& com 


would account tor 


high carbon equi ilent iron 


longer feeding 


carbon tron 


Feeding of Non-Ferrous Alloys 


xamination ol 


X-rav ¢ 


made of the two aluminu 


ind gun metal bronz 


broadly distributed interdendritt 


ill casting revardles 


thi kre 


inherent to the 


porosity in 


ol 


porosity 1s 
| ] 


their length and Sucl 


bryye 


illovs and originates both from ga 


precipitation ind interdendrits 


shrinkage 


| 


Vor 


propertie 


conduct 


idification ra 


remely mushy 


hich makes feed 


pundness ver aill 


ing low thermal! 


diffusivit 
On the basis of the transverse 
radiogi aphid tests the feeding range 


ot 
eflectivels 


ind bronze alloys 1 


Admittedly 


it can detect 


sluminum 


nil this t 


is very sensitive since 


sorosity which is not visible on 
| 


notita 


radiographs taken in the 


Radiographs of , 


3/4 


ine) 


ecognized 


yall still 


portion 


feeding 


hat ca 


| ] thick 


in 


pinits 
nee is ote 
ition 


lude that 


om 

bor ictual 
for eval 
ristics ol 
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in 
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non 
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Fig. 11 . . Radiographs show shrink similarity in manganese bronze cast 


in regular sand (two at left) and 


al steel plates is 14,1 in both cases 
It may be assumed that the lormu 
las developed for feeding ranges 


11 


in sand cast steel bars joined 


sections,'* padded sections’ and 
shell castings without modification 

Spot checks on other alloys have 
indicated no significant differences 
in feeding characteristics resulting 
from the two mold media. Figure 
11 for example shows x-rays of 
strips removed trom identical man 
gunese bronze plate castings made 
in both sand and shell molds. It 
may be observed that not only is 
the severity of the shrinkage within 
the casting alike (casting lengths 
were in excess of the feeding range) 
but the appearance of the shrink 


uge in the risers is also the same 


Summary 


® |. The feeding ranges in 14 to 
lyin, thick shell molded plates 
cast of alloys which exhibit center 
line shrinkage are as follows 


Steel 

Manganese Bronze 

Nodular lron (Ch 1.2) 

Nodular lron (CE 5.6) 
where I plate thickness 


® ¥. Gray iron can be ted tor essen 


in shell mold with shot back-up 


tally semi-infinite distances due to 
the fact that graphite precipitation 
results in “self feeding 

® 5. Aluminum-7°, silicon, alumi 
numd’), copper and G bronze de 
velop uniformly distributed poro 
sity irrespective of casting length 
Feeding distance based upon trans 
verse radiography examinations are 
essentially of nil value. Pressure 


tightness tests indicate feeding dis 


tances on the order of OT or great 
however, gas content is known 
to be an important variable here 
® {. Feeding range data obtained 
lor conventional sand molds are 


applicable to shell mold 
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Committee to Study Shell Tensile Test 


Shell molding will have a control 


tensile test when the Shell Molding 
Materials ‘Testing Committee ol 
the American Foundrymen’s Socie 
ty completes its current project 
Phe specimen will be a 4-in. thick 
standard tensile briquet with toler 
ance of + 0.010-in,. (no minus tol 
erance) on 0.250-in 

Because the test is for control 
purposes, production sand mixes 
will be used in its development 
The tube method of investing ts 
to be used; the pattern will have a 
hot bottom and side plate—heated 
to 450 F and allowed to cool to 
100 F. Release agent, if any, will be 
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that used in production and cure 
time will be four minutes 

Time between investment and 
placing in oven should be as short 
as possible and uniform from test 
to test. Results will be the average 
ol tests on wx specimens cooled to 
room temperature prior to testing 

Future committee work may in 
clude transverse testing, sand den 
sity and flowability characteristics 
hot permeability, flexural, and de 
flection testing. Cold permeability 
test and shrink rule for patterns are 
other possibilities 

\ test casting is being designed 


for evaluation ol proposed tests 
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The Foundrymen's OWN Maga 
ne is to the readers \IODERN 

Castines still belongs to the Cast 
nos Industry with ownership 


vested wn all members of the Amer 
ican Foundrymen’s Soctety. They 
ave the people who influence pw 
chases of equipment and materials 
We like both slogans and do not in 
tend to forget “ The Foundrymen 

OWN 


we intend to let advertisers and 


Viagazune any move than 


prospects forget the new magazine 
is “OWNED by the Men Wh 
Buy 

(Aside to advertisers 
Reader 
doubled in the few months sine 


Response l 


Service items has nearl 


we switched to king size.) 

We have heen somewhat sit 
prised at the persons u ho say the 
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constant checking of metal temper 
ature during pouring is required 

Cleaning and finishing consists 
of removing risers on the connect 
ing links, grinding the riser stubs 
on all links, and sand blasting. 

To improve wear and shock re 
sistant properties of the already 
durable manganese steel, the chain 
is subjected to a special heat treat 
ment. For instance, a chain of 214 
in. links is heated to 1550 F and 
held there for one hour, then 
stepped up to 1900 F for another 





for 30 min before quenching im 
mediately in water. 

Advantages of casting chain are 
that there is no limit to chain ma 
terial or design. In this case, the 
material is a special manganese al 
loy steel whose durable properties 
are further improved by heat treat 
ment. The casting process allows 
chain to be designed for a maxi 
mum of link-to-link bearing surface 
Flat link design provides the chain 
with a cross section that averages 
19 per cent greater than a round 
link chain of similar dimensions 








Manganese steel flat-link chain for dragline buckets is cast interlocked. 


Chain Casting Secrets 


How did you think those links got 


joined together, anyway? 


: Bitt. WALKINS 
klectric Steel Foundry 


@ Chain casting at Electric Steel 
Casting Go. is actually casting as 
sembly of precast links, Every other 
link, which is cast in green sand, 
is integrated into a chain by casting 
connecting links in a core mold-link 
assemblage 

Precast links with risers removed 
are placed horizontally on drag sec 
tions of connecting link cores then 
covered with cope sections, This 
completely “coring around” of the 
precast link forms the mold for the 
vertically cast connecting link, The 
chain casting set-up is conveniently 
wedged in the trough of an I-beam. 


58 - 


Editor, The ESCO Ladle 


Portland, Ore. 


Cores for the connecting link as 
semblage are made from all band 
ing sand bonded with 2 per cent 
fire clay, | per cent corn flour, 1 
pints of linseed oil to 100 Ib sand, 
a trace of western bentonite, and 
from 24 to 2.6 per cent water. 
Moisture is critical and thorough 
baking is necessary. 

Steel is transferred to shank ladles 
at the pouring station and allowed 
to cool to a critical temperature 
zone ol approximately 2680 F. 
From this temperature the manga 
nese steel alloy solidifies into a cast 
ing of ideal grain size. Of course, 
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three hours, then on up to 1950 F 





] Every other link of cast choin is cast in green sand molds, jolt-squeezed 
with matchplate pattern and pop-off flasks in mechanized foundry. 


? With pattern drawn, cope and drag show the placement of break-off 
cores and cylindrical guides which prevent cope shifting on the drag. 





























































































3 Cores for the connecting links are produced on a core blower from all 4 Preparation for casting connecting links consists of placing half-cores 
in |-beam trough, then setting precast links horizontally in place 


new banding sand bonded with fire clay, corn flour, and linseed oil 


Cutaway section of core assemblage with inserted section of wooden 


Then the top half of the vertical connecting link core assemblage is 
link onnects horizontal link 


“coring around” the horizontal precast link dummy link shows how vertically cast 


set in place, completely 


Finishing the completed cast chain. consists only of removing risers 


Three-link set-up is held in place with wooden wedges and hand 
and sond blasting 


poured with manganese steel allowed to cool to proper temperature from the connecting links, grinding riser stubs 


t 
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One Iron in the Cupola— 
Many in the Ladle 





Ladle injection can give controlled increases of up to 1% carbon 





R. SCHNEIDEWIND / Professor 
Chemical & Metallurgical Lngineering 


frbor 


in 3 minutes or less 


Uniwersity of Michigan, Ann 


8 Carbon content of acid cupola “oC at the spout 24 4 pola operations have been stand or calcium carbide in lump form 
irons is controlled by the nature olf ardizved, the control of carbon con were placed in the coke bed 
the metallic charge, the coke ratio, tent is generally secured by the Graphite electrodes or carbon 


the quality of the coke used, the proportion of pig iron charged blocks were similarly used. Despite 


these methods, many loundrymen 


As Xs. 
( " jin the charge 
‘ f Si 4 7? 
(_ ‘. ya the spout 


Although this expression is reason 
ably accurate over a wide range ol 


amount of blast, and by variations During the war and in the post 


in cupola operation, such as chang war period coke of good quality experienced trouble in securing 


obtainable and uniformly desirable results day by 


difficult to 


ing the height of the coke bed or by was not always 


the use of a hot blast. The amount conditions, it must be pointed out foundrymen found it day 


ol carbon absorbed by the iron dur 
ing its passage through the cupola 
can be approximated by the well 
known Levi! formula which reads: 


that the arbitrary constant 2.1 will 


vary with temperature, reactivity of 
the coke, and many other 
In the average foundry where cu 


factors. 


procure adequate quantities ol pig 
Many 
an attempt to 


iron. schemes were used in 


maintam unilorm 


spout compositions, Silicon carbide 


Ladle treatments with granular 
graphite usually result in negligib! 
pick-up. “This 


problem has ace 


quately been discussed by Pearce 


The 


“Carbon in the form of graphite is 


and by Angus.* latter 


states 





quite frequently used as a mild in 











bth Chill Depth oculant for the control of chill, but 
Heat % C ype lemp., % C CE % C CLE. ciency 1/32 in U.LS., psi BHN it is very difheult to obtain a pick 
No Added Carbon I Si Betore etore After Alter %, Before After Betore After Betore After 
é up in the ladle of greater than 
j 0.55 Graphite 2800 1.46 SA $77 3.60 4.26 © 6B9 24 i 31,400 = 22,200 201 152 tbout 0.1 to O15 se Ade 
2 0.55 Graphite 2770 1.85 5.16 5.81 5.69 4.34 06 24 2 $1,700 21,800 197 143 ‘ yu Oo » per cen addi 
5 0.488 Graphite 2600 2.07 269 $42 $.14 4.87 92 4 2 = 37,650 as 192 tions of fine graphite to the ladle 
4 1.00 Graphite 2800 1% 2.08 5.48 4.05 4.53 100 42 5 25,200 _ 161 are likely to produc e a considerable 
5 0.76 Graphite 2700 199) 0=—.2.79 0 8.29 5.48 $97 =O 50 6 $2,500 - 174 amount of dirt, both in the foundry 
6 0.562 Gas Coke 2800 1.95 294 5.04 3.25 5.94 8660 16 4 . 41,700 -- 207 Wd | | 
7 105 Baked Pe. 2800 214 284 359 351 428 64 16 1 36,600 28,400 217 174 itsell by air flotation and also in 
Coke the ladle as scum.” 
m 0.50 -—" Pet 2700 1.89) 8.15 8.78 8G 40044 38 8 $3,900 32,250 = 187 170 It will be shown in this paper 
Coke 
9 0.55 Calcined 2610 1.96 293 $62 $.03 3.72 $1 28 4 40,000 $8,600 193 205 that carbon can be introduced in 
Anthracite molten cast irons in a ladle or a 
10 0.55 Calcined 2600 1.98 5.03 §.72 5.31 400 457 26 l 54,650 $1,900 197 174 forehearth by the INJECLION process 
Anthracite Increases of up to 1.0 per cent car 
i! 0.50 WoodChar- 2800 220 288 364 315 $93 72 12 4 _ 44,200 - 201 
por bon have been made consistentls 
500-Ib heats, induction furnace Mesh Size—20 x 100 in three minutes or less. Efficiencies 
Feed Rate—4 Ib. carbon/minute Efficiencies based upon fixed carbon of recovery have ranged from 50 to 


100 per cent, depending upon the 






SPE! 


rine size of the carbon particles used 


- 








‘ bin the purity and physical nature of 
a Chill Depth the carbon, and the temperature 

Test %, C lype remp., % C C.E. %C CLE. Effi- Yo in. t whicl . d 
No Added Carbon °F % § Before Before After After ciency, % Before After a gee CUTER OM 

j 0.50 Graphite 2690 2.15 3.36 41 3.72 a l — — 

: on Graphite 2880 7 3.50 417 3.76 437 42 8 2 rocedure of Injection 

5 9.30 Graphite 2680 2.55 5.44 4.27 3.65 4.48 70 9 2 B “= 

: ry Behe Coal? ened 2.09 2.94 3.68 3.38 406 84 19 0 batches of carbon in the form of 

7 0.50 Baked Coal® 2740 2.09 2.96 869 $.23 3.96 5) 19 5 eleciric-lurnace graphite, coke, an 

: — ——— a oa a _ oo aan 78 ~ 4 thracite coal, petroleum coke, and 

J draphite p ¢ 2. 3.56 i : 98 1 ' naan ' ' 

: ae Graphite : ‘es 987 o86 329 3.98 a3 29 2 other varieties were poaperes in the 
500-Ib heats, induction furnace *Baked coal was processed by heating it to 1200°F for four one vange OF minus <0 plus 100 
Feed Rate — 4 lb of carbon per minute hours for the purpose of driving off most of the volatile mesh. Chemical analyses were made 
Mesh Size — 20 x 100 | matter. to determine the ash content, the 
Ladle — 500 Ib, lined with 80%, AleOs — 20%, SiO, proportion of volatile material, and 
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the amount of fixed carbon 


Lhe various types of carbon were 
injected either alone or as mixtures 
with calcium carbide into molten 
irons held in a 500-Ib high-frequen 
cy induction furnace. The injection 
rate was 4 lb of carbon per minute; 
nitrogen gas was used as a Carrie: 
and was supplied at 1.25 cu tt per 
min (75 cu tt per hr) 

When injection was completed, 
samples were poured for determin 
ing chill and composition, and |-in. 
keel blocks were poured for me 
chanical properties and microstruc 


ture 


Recovery of Carbon After 
Furnace Injection 


lable | shows the COM posi tons 
of a typical group of irons prior to 
and alter 


injection. Lhe quantity 


and type of carbon used is given 
Al 


mtroduced in 


the carbon in each case was 
from 5O sec to less 
than 3 min 

The results indicate that highest 
recoveries were obtained with elec 


tric-lurnace graphite. Even when 
based upon fixed carbon only, the 
other forms of carbon exhibited 
lower recovery values as the amount 
volatile material in 


ol ash and 


creased, Some materials containing 


significant proportions of volatile 
unsuitable 
the 
lence of reaction when injected 


lhe 


tion could be approximated visual 


alter appear to be 


commercially because of VIO 


ethaiency of carbon Inn ye 


ly by observing the amount of 
unreacted carbon floating to the 
surlace of the melt during injec 


tion. When electric-turnace graph 
ite was injected, faint patches of a 
carbon) film 


the 


solid were sometimes 


visible at edge of the vessel 
I hese disap pe ared ina tew seconds 
presumably by going into solution 
Some ot the less efhiciently absorb 
able forms ol carbon showed much 
larger quantities of unreacted ma 
terial floating to the surface 

Three of the factors contributing 
to @ high rate of carbon absorption 
by the injection process may be 
suggested as lollows 
® The carbon is introduced below 
the surface of the liquid iron where 
there is 4 minimum chance for con 
tact with acid slags, which tend to 


wet carbon and to torm a film over 





















































a aE d a? ee aL, 
AND INyecTED with CARBON IN Acip-Livep Lapurs 
Eth Chill Depth I 1s 
Wt.of %Cc* Feed Graphite ( Ct 7 ¢ CE. ciency ldo in psi BHN 
Ne Iron Added Rate Mesh Si Before Before After After ‘ Refore After Before After Refore After 
1 700 0.90 4.00 20 x 100 2.09 $.32 4.05 $66 1.39 Ww 2 $5 SK 24,300 1kS 144 
2 790 0.20 4.00 20 x 100 2.18 $.18 3.94 3.37 4.13 95 A 5 $8,000 44.100 9 172 
3 1725 1.04 5.35 20 x 100 2.22 $.37 4.14 $.80 4.57 11 
4 1850 0.27 5.35 20 x 100 2.22 $42 4.19 5.50 4.27 6% 
5 1280 0.39 1.00 10 2.30 $41 421 3.57 1.37 il 1 
6 1070 0.47 100 10 209 $37 4.10 3.60 14% 19 ! 
7 1160 0.43 4.00 5x 40 v1) $.°R 408 $59 149 79 { 
8 1180 0.42 1.00 $5x 40 209 3.38 4.11 $60 4.33 42 ' 
9 1420 0.35 $.25 20 x 100 17 3.41 4.17 3.62 4.58 60 6 
10 1620 0.31 3.25 20 x 100 200 3.33 4.0% 3.50 4.20 a) 6 
1! 1890 0.21 400 20 x 100 200 3.16 3.86 §.28 5.98 57 42,400 45.600 19 187 
12 1840 0.44 1.00 20 x 100 200 $06 376 3.31 401 58 49 000 40,100 199 156 
18 1590 0.15 41.00 20 x 100 18 $0 $96 $3.32 4.08 RO 9 6 12.900 49.400 207 197 
14 1170 0.82 4.00 20 x 100 2.18 $.24 1.00 $65 4.31 50 q 48,400 29 100 192 149 
Silicon contents based upon control silicon analyses Acid Cupola, Balanced Blast 
Late FeSi added prior to injection in all cases Injection Temperature 2600 2700 T 
P — 0.10% § — 0.08" Mn — 0.70° Nominal Analyses *All injected carbon used was electric furnace graphite 
ees Taste 4 — Cast Inons Metep in Born Acip AND Basic Curotas 
toe aes CARBON WN Acip-Linep LapLes 
Chill Depth 
7% ce -” ¢ Cf 7 ¢ ct bth 1 in 
No %, Si Added Before Refore After After cen Refore After Cupola 
] 1.60 0.30 $47 1.10 $75 4.28 HO 4 0 Acid & Basu 
2 1.43 0.30 3.44 $.92 $71 419 Ww 12 0 Acid & Basic 
8 1451 0.37 $40 SRO $6” 412 h | 4 Basic 
4 1.40 0.40 53.36 $.A% $76 423 1 4 2 Basic 
5 1.42 0.29 $42 $R9 $69 416 a4 ; 2 Basi 
6 144 0.29 344 3.92 $67 415 at) ) | Rasic 
7 1.70 0.40 3.90 3.7 34 411 60 § s Acid 
K 1.65 040 3.30 SRS $49 114 ] 4 I Acid 
9 1.70 040 3.34 $91 $49 416 62 7 Acid 
Ladle Weight 3500 Ib Feed Rate 145 Ib/min 
Injection temperature 2650-2750 } Late FeSi added prior to injection in all case 
Graphite Mesh Size — 20x 100 ®All injected carbon used was electric furnace graphite 
8 ‘The carbon particles are injected have a surface area ol greater than more closely, The melt ere supe 
into the melt with good mixing O80 sq in heated to 2YROO Fb and transferred 
8 The relatively small size ol part o a tadle vineove ambon i i) 
cles otters a large surlace area to Recovery ol Carbon After jected if fenipera i¢ pert eeu 
the iron. ‘The size range used in Ladle Injection HOO amd 2700 1 
this work and in the toundrie Phe injection just described lable present he results ol 
where the proce ha been tested cre ricacte il ROO) ] moan mdue cpr entcative heat myer | i! 
is minus 20 mesh. If it is assumed tion) furnace here a condition ol mbon i the ladle 71 ! ii 
that the average particle is spher tirring exists. It is felt desirable ih ecovel ) ’ , 
calandi ol yb hy i/¢ diamete) to conduct carbon iiyection itt i ( | all mil 
OOLLZ in i Ib of rrapolite wi ladle to julate plant condition ‘ ilat | mn 
} = Microsrauctunes or Sovr Gray Irons Mane wirnt Injecrep Cannon® 
Where Late LT erveile ‘ 
Made Sil Kh ‘ Ivy ! ( *_ 
( s M i Al has 
Laborator No " ' ‘" } A t 
rr) 
Laborator Yes f | liv 
rr 
Found: \e i on 4) j it 
Found: y f P j ‘ 
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such as electric furnace graphite, 
which has a rapid rate of solution, 
is emphasized, 


Effect of Foundry Conditions 


Experimental work on carbon in- 
jection was conducted on acid-cu 
pola iron in 800-, 1200-, and 2000-1b 
horivontal cylindrical crane ladles 





im a large foundry. A batch feeder 
was used in these tests with 9 to 12 
in. of immersion of the injection 
tube. Some of the irons were plain 
and others contained alloys. Runs 
were made to determine the effects 
of feed rate of carbon, the quantity 
of carbon injected, and the particle 
size. It was found that for injection 
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periods of less than four minutes, 
up to 0.48 per cent C was picked 
up by the cast iron in a 2000-1b 
ladle at 2600 to 2700 F. 

Table 3 summarizes representa 
tive date of the heats made at this 
foundry. It may be seen that these 
data show approximately a 50 per 
cent recovery of carbon. The eff 
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ciency was found to be relatively 
insensitive to the variables men 
tioned above, within the range ol 
conditions of these tests. 

In another large foundry, carbon 
injections were carried out in 3500 
Ib ladles, using a batch feeder with 
18 in. of immersion of the injection 
tube. Irons from both acid and basic 
cupolas were treated. Table 4 sum 
marizes representative data of the 
heats made at this foundry. Thes« 
results show a somewhat higher el 
ficiency of carbon recovery than 
those of Table 3. This can probably 
be explained by the greater depth 
of immersion, the lower initial car 
bon equivalents of these irons, and 
other factors. 


Effect on Mechanical Properties 


Iwo important questions arise 
regarding irons into which carbon 
has been injected. First, is the qual 
ity of the iron so produced equiva 
lent to that of normal trons? Sec 
ond, are the properties at a given 
composition comparable to trons 
made by normal methods? 

One criterion used in this paper 
to compare gray iron properties is 
the well-known MacKenzie rela 
tionship* involving the — tensile 
strength and Brinell hardness. The 
equation of this expression is ‘1 
1.82B'!*% where JT is the tensile 
strength in pounds per square inch 
and B is the Brinell hardness. At 
any given strength level, if the iron 
is appreciably harder than indi 
cated by the MacKenzie relation 
ship, the iron is usually less desir 
able. If it is appreciably softer, the 
iron is considered better. The latter 
condition is brought about fre 
quently by judicious inoculation 
treatments. 

The other criterion is the rela 
tionship between ultimate tensile 
strength and the carbon equivalent 
Many investigators®. ® have studied 
this behavior for different sized 
sand cast bars. 

Fig. | shows the tensile-Brinell 
relationship for 71 heats of unal 
loyed iron made in a 500-1b high 
frequency induction furnace at the 
authors’ laboratories and 22 heats 
made in a similar type furnace by 
Burgess and Bishop.” None of these 
was alloyed or inoculated. It is evi- 
dent that at Brinell hardness levels 
above about 180, uninoculated in 





duction heats deviate untavorably 
from the MacKenzie average. 

Figure 2 presents the strength 
hardness relationship lor a group 
of inoculated, unalloyed irons. Of 
these, 97 were melted in a high 
frequency induction furnace and 
inoculated with 75 per cent ferro 
silicon; six were melted in an in 
duction furnace and inoculated 
with calcium silicide; and 36 were 
melted in an induction furnace and 
treated with an alloy containing 
silicon, manganese, and zirconium 
The last group was reported by 
Burgess and Bishop.’ The results 
indicate that inoculation raises the 
strength level on an average from 
000 to 7000 psi at all hardness 
values from 70 to 260 Brinell. Com 
parison of Fig. | and 2 leads to the 
conclusion that harder irons bene 
fit most by ladle inoculation 

Figure 3 was prepared to dete: 
mine the strength-hardness rela 
tionship for irons into which car 
bon had been — injected The 
amounts of carbon added in these 
heats varied from less than 0.2 per 
cent to over 1.2 per cent. In some 
cases carbon was the only material 
used and in others a mixture of 
carbon and calcium carbide Was 
used. Some heats were inoculated 
with late ferrosilicon after carbon 
injection, and some were not in 
oculated. The twelve foundry ladles 
were obtained from a balanced-blast 
acid-lined cupola and inoculated 
with 75 per cent ferrosilicon, An 
analysis of these data shows that 
there is little difference between the 
various treatments; all four treat 
ments give somewhat higher tensile 
strengths for a given hardness than 
is predicted by the MacKenzie rela 
tionship 


Higher Strength Results 


Comparison with Fig. | and *% 
leads to the conclusion that irons 
to which appreciable amounts of 
carbon have been added by Pryec 
tion have higher strength to hard 
ness ratios than irons in which the 
carbon content was obtained by 
normal charge practice. Lrons which 
have been injected with carbon b: 
have more like ferrosilicon inocu 
lated irons. Also, there appears to 
be practically no difference in prop 
erties between inoculated induc 
tion furnace irons and good cupola 


irons 


The second question 1s to dete! 
mine whether or not the properties 
ol a given composilion are compa 
rable to irons made by normal 
methods. Figure 4 is a plot of th 
tensile strength of l-in. keel block 
sections of irons melted in a 500-Ib 
induction furnace as related to 
the carbon equivalent, Le., “(¢ 
iol + FP. 
Limit lines have been 


? 
’ 


drawn en losing most of the points 
\s a guide, a predicted strength 
line was drawn tor a 2-in. round 
bar according to the Schneidewind 
and McElwee® relationship. This 
bar size was chosen because cooling 
curve data indicated that l-in. keel 
blocks cool from the molten condi 
tion similarly to a 2-in. round bar 

The plot shows that the strengths 
at the lower carbon equivalents 
are lower than predicted by the 
Schneidewind-McElwee 


ship This behavior has previous 
| | 


ly been observed in unalloyed, un 
inoculated irons melted in induc 
tion furnaces. Such irons should 
respond well to inoculants, As the 
eutectic is approached, the irons 
behaved more normally The as 
melted hypereutecti irons are all 
quite weak, whether inoculated o1 
hot 

Figure 5 presents data on keel 
block sections of induction-melted 
gray irons which have been inocu 
lated with 75 per cent ferrosilicon 
or, in a few instances, with calcium 
ilicicte I hve upper limit line ha 
been raised approximatel 70W)0 posi 
by moculation. The data in the 4.0 
to 4.5 carbon equivalent range do 
not show the same straight line re 
lationship as developed by Schnei 
dewind and Mcklwee rather thes 
are in agreement with the data of 
Angus, Dunn, and Marles® for 1.6 


, 
md 2.l-ain bars 


Equivalent to Cupola Lrons 


Figure 6 summani-es the data on 


) 


irons which have acquired 02 to 
over 1.2 per cent supplement il car 
bon by injection. The values fit 
quite well within the same lim 
lines as for the inoculated tron 
shown in Fig. 5, although the scat 
ter of points is less, indicating great 
er unilormity in properties 
Figure 7 was prepared with the 
same limit lines, dotted, as in Fig. 5 
lensile data trom 1.2-in. diam. bat 


were plotted for 


|. Irons poured trom an acid 
lined cupola and imoculated with 
silicon 

’ ‘The same trons poured alte! 
inyection with various Cp Uae sol 
carbon 

 Induction-melted irons inocu 
lated with a silicon-manganese-zu 
conimum alloy reported by Burge 
Tire Bishop.! 

The solid lines, which enclose all 
the points tor 1Y’ain. bars, are on 
the average 3000 psi higher than 
the dotted ones for l-in. keel-block 
sections. Here again the carbon in 
jected irons show strengths which 
Ale equivalent to the imoculated 
Trans 

I hie conclusions to bn drawn 
from kigs. 4 to 7 are that irons 
melted in the cupola or high-tre 
quency induction furnace and to 
which appreciable amounts of car 
bon have been added by injection 
ine equivalent to normal cupola 
irons which have been suitably in 
oculated, Also, on the basis of com 
postion there coms to be pl iti 
cally no difference between cupola 
ons and induction ions alter in 


oculation 


Microstructure ( om parisons 


Metallographi examinations 


were conducted on the 59 heat 


plotted in Fig. 6. These heat ere 
made in the laboratory in a high 
Prequenes mduction furnace inal 
poured mito lan. keel blocks, Stru 
Luare ol the 10) heat 
hig. 7 


foundry using a balanced-blast acid 


ie ported te 


which were melted in a 








med Cupola, wer similarly studied 
\ll heats were tre ited with injected 
carbon, either alone or in combina 
tion with calcium carbide or terro 
ilicon or botl Phe composition 
covered a wide range, trom a cal 
bon equi ilent otf Sy to Oo 

Lhe graphite pattern was found 
o be predominantly I ype \, as 1s 


hown in the tollowing summary 


Number of Per cent of 


( praphite 


Type Heats Heats 
A 64 92.75 
P ! 1.45 
( 2 2.90 
D d 2.90 
f 0 0 


in some cases Type EF graphite was 
found as a minor part of the graphite 
structure mixed with Type A 

hese tindin 


nounced tendency tor unyected car 


mdlicat i pro 


bon to produce 1 yy \ graphite 
in a large number of runs having 
i wide range olf composition 

Ihe matrix studies revealed an 
wine x pected devree ol je lite sta 


bility in carbon-injected irons, The 


ollowing 


uma is presented 


howimg the matrix 


tructures in | 
in. keel block sections made in the 


iboratol mdin |2@an. bars mad 


iider foundry condition 


Pearlite Number of Per cent of 
in Matrian . Heats Heats 
100 50 724 
95.99 14 70.3 
50.60 2 4 
5.10 j AA 


ln the won ontamin > to WY 


per cent peartite the terre TL 
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Fig. 7 . . Carbon injected irons have strengths of inoculated irons. 
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peared at the edges of Type A 
graphite rather than concentrated 
in patches of Type D> graphite 
This is unusual in that ferrite is 
frequently assocated with Type D 
graphite in poorly inoculated irons, 
and at the corners of castings. Of 
the five heats in which 50 per cent 
or more territe was tound, three ol 
the irons contained only 0.22 per 
cent Mn and the other two had cat 
bon equivalents approaching 5.0 
Phe pearlitic structure was found 
even for samples which had low 
Brinell hardness and low. tensile 
strength, Table 5 presents data 
showing this effect. The heats made 
in the laboratory had been desul 
furized with calcium carbide simul 
taneously with carbon injection. 
The foundry irons were injected 
with carbon alone, It is to be noted 
that pearlitic structures were pro 
duced even when the Brinell hard 
ness was 1453 and when the irons 
were eutectic or hypereutectic, and 
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the cooling rate was as slow as that 
of a len. keel block. Inoculation 
with silicon did not alter this be 
havior, 

The structures of the irons re 
ported in Table 5 are shown etched, 
at 100 magnification, in Fig. 8. 


Effect on Chill 


Data in ‘Tables | to 4 show ex 
cellent reduction in chill for all 
irons injected with carbon, Part of 
this reduction in chill can be as- 
scribed to the over-all change in 
composition; however, the change 
in COMposition cannot account com 
pletely for the remarkably low 
chills found in irons such as No. 6, 
and No. 4, Table 3. The change 
in chill of the No. 6 iron from 2/32 
to 1/32 by carbon injection is 
probably more significant than the 
much larger chill reduction from 
9/32 to 2/32 for the No, 14 iron. 
Furthermore, it should be empha 
sized that these chill reductions 
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were obtained alter the chill had 
already been reduced by late ferro 
silicon additions. 


Significance of Carbon Injection 


The experimental work done in 
the laboratory and in the foundry 
leads to the following tentative con 
clusions: 

1. Carbon can be introduced in 
to molten iron in a ladle or fore 
hearth by the injection process. Sub 
stantial and uniform increases in 
carbon can be attained from heat to 
heat by injection periods consistent 
with foundry production proce 
dures. This practice allows addi 
tional control of carbon content 
outside of the cupola and permits 
the use of one base iron composi 
tion which can be altered at will 
by injection in the ladle to suit any 
particular casting. 

2. Calcium carbide can be in 
jected simultaneously with carbon 
if it is desired to desulfurize at the 





same time. This combination makes 
possible the production of a 5.60 
per cent C, low sulfur iron tor nod 
ular iron from a standard 5.30 pet 
cent C, 0.10 per cent § cupola iron. 
Irons produced by this process are 
at least equal to those made in a 
basic cupola for nodulizing 

3. Carbon-injected irons behave 
as normal gray irons with re 
spect to the relationship of tensile 
strength with Brinell hardness and 
composition, 

1. Carbon-injected irons = are 
equivalent in strength to inoculated 
irons. The tendency toward forma 
tion of Type D and graphite is low 

5. Completely pearlitic matrices 
have been produced in hypoeuteti« 
and hypereutectic compositions in 
keel block sections even when the 
Brinell hardness was as low as 145; 
this may be of interest where easy 
machining and wear resistance are 
desired 

6. Irons to which carbon has 
been injected have lower chilling 
tendency than similar composition 
irons made by usual methods 

7. Analysis of the data indicates 
that a greater degree of uniformity 
and predictability of properties ts 
produced by carbon injection 
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NO NEED 


FOR 
RAT-TAILS 


Sand selection, proper mixtures, and controlled ramming 


Harry W. Direrert Chairman 
Harry W. Dietert Co.. Detroit 


help eliminate this costly nuisance 


PERCENTAGE CEREAL GHOER ve 


Fig. 2 . . Cushioning materials reduce expansion, eliminate rat-tails 


@ Rat-tail detects need not ippeal 
on any castiny 

I he Committee on Physical 
Properties of tron Foundry Mold 
ing Materials can make ‘em and 
eliminate ‘em The work of thi 
American Fkoundrymen'’s Societ 
committee first appeared nyse 
1948 and 1949 AFS TRANSACTION 
vol. 50 and 5; ind has contin 
ued since then 

The committee found that ne: 
ther metal poutinip femiperature 
nor pouring speed hha my oontha 


ence over the degree ol rat-tailing 


Grain Size Not a Factor 


Change in green Compressive 
strength trom 3.8 to 10.1 psi do not 
influence the degree ol rat-tailing 

Using sands olf a single creen 
sive, the committee found no ap 
parent difference im rat-tailing tor 
a 40, 5O, or a 70 mesh sand 

Then a l0O-mesh base sand i 
used to test the influence ol yrait 
distribution. A series ot test cast 
ings was made in molds ol a 


creen sand distributed equally on 


one screen on both sides of the LOO 





mesh screen (on 70, LOO, 140 \n 
other senes was made with a 5 
creen sand on 50, 70, 100, 140, and 
OO; and still another with a 7 
creen sand with 40 and 270 added 
to the crecn Spore vd I hee degree 
forattailing, tor all practical put 
prcrse was thre imme tor ill wrain 


chistribution tested 


Mold Hardness Eflect 


1 lv every ol rattaihinge was 
lixcovered to increase with anon 
crease in mold hardine (Fig. |) 
Reducing mold hardin however 

heat recone ruled i + Te ats ol 
ontrol i thew ii¢ other Tibco cle 
able ways 

Sand tempered to its lightest rid 
dled weight per unit volume pro 
line le pattails than sand tem 
wired on the alr or the wel vcle 

biguire ’ shor the benefits ol 
wliding cereal to the Till Mee lite 
With | y por cent iddition, no rat 
tuil delect i noticeable Sie a 
evere rattathing and was used tor 


the lyase md, one can, im practice 


Th i mitch lower percentage ol 


mca binder than he i 





Fig. 3 . . Some natural sands have less tendency to produce rat-tails 
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cereal. 


Fig. 5 . . Rat-tails were eliminated by adding equal parts Albany sand. 


Wood flour and = seacoal also 
prove beneficial, Two per cent of 
wood flour or five per cent of sea 
coal reduce the degree of defect of 
the severe rattailing base sand. 
Again, lower percentages, particu 
larly of wood flour or cellulose 
material, eliminate rat-tails in most 
production sands, 


Some Natural Sands Better 


As the sands thus far discussed 
are synthetic it is well to know 
that certain natural bonded sands 
are more resistant than others to 
rat-tailing. Figure 3 shows test cast- 
ings made with several natural 
bonded sands under conditions 
identical to those for synthetic 
sands, 


For further proof of the benefits 
derived from additives, the com 
mittee added various ingredients 
to production molding sands as 
received from several foundries. 

Production foundry sand B pro- 
duced severe rat-tail defects. When 
0.5 per cent of cereal binder was 
added only faint rat-tail defects re- 
mained, 

Another production foundry 
sand D produced castings with wide 
rattails which were eliminated by 
adding equal parts of Albany mold- 
ing sand, 


Other Correlations 


A strong correlation exists be- 
tween high confined expansion at 
2500 F plus high hot compressive 
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strength at 1000 F and rat-tail de- 
fects under the committee's meth- 
od of molding and test casting. 
(Fig. 6), 

A sand with a high confined ex- 
pansion of, for example, 0.040 in. 
will require a low hot compressive 
strength, such as 50 psi to tree it of 
rat-tailing tendencies. 

Another sand with a compara 
tively low confined expansion of 
0.020 in. may have a high hot 
strength of 190 psi and not he 
conducive to rat-tailing. 


Conclusions 


® |. Hard-rammed molds should 
be made from sands of low rat-tail- 
ing tendencies; i.e., they should 
have low confined expansion and 
moderate hot strength. 

® 2. Additives such as wood flour, 
cellulose materials, seacoal, and 
pitch reduce or eliminate rat-tails. 


® %. Additions of naturally bonded 
sands possessing low expansion and 
hot strength reduce or eliminate 
rat-tails. 
® 4. Recent investigations indicate 
the confined expansion test should 
be made with slow heating (10 
F/min) of the horizontal 1-4 x 2 
in. specimen in a quartz tube, pref 
erably with a 14-in. hole through 
the specimen for better heating 
and to avoid breaking the tube 
Expansion at 1100 F should be re 
corded in in./in. of specimen 
length. 
® 5. Hot compressive strength is to 
be determined on a 1-14 x 2-in 
sand specimen at 1100 F, shock 
heating with a soaking period ol 
12 min and table rise of .l in./min 
6. Indications that hot deforma 
tion test data will correlate with 
rat-tail tendencies may be investi 
gated by the cammittee. 


O-—GOOD CASTING FINISH 
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Fig. 6 . . Hot strength and confined expansion correlate with rat-tailing. 














How Precise Are Patterns? 


@ From a _ patternmaker’s stand 
point, a good place to examine 
casting dimensional tolerances is to 
discuss the accuracy with which he 
works 

Considering the pattern medium 
accuracy is maintained within sur 
prisingly close limits. Aside from 
straight error, a  patternmaker 
works within 1/32-in. on = small 
work and usually less than 3/32-in 
on large patterns. While these are 
usual tolerances, closer limits can 
be enforced in special cases 

Draft is another source of trou 
ble. A good patternmaker is as con 
scious of dralt as a molder. It sel 
dom appears on blueprints, but it 
must be on the pattern. A nomi 
nally yim thick rib will probably 
measure only 11/16-in. at the top, 
and 13/16-in. at the bottom. The 
designer seems to realize this, but 
it is sometimes difhcult to explain 
why a casting three feet deep is 
small on the bottom and large on 
top 

Major patternmaking headaches 
are caused by pattern shrinkage 
and its stepchild—distortion. Except 
in purely production foundries, by 
far the largest number of patterns 
are made of wood, which is sub 
ject to dimensional change with 
any change in moisture conditions 


Need Best Materials 


The patternmaker tries to mini 
mize pattern shrinkage by using 
skillful construction and protective 
coatings, but he must have the best 
of materials, as no coating prevents 
warping of improperly seasoned 
lumbet 

Although the patternmaker has 
a few general rules and tables of 
contractions, there is no substitute 
for experience in predicting shrink 
age. 

He attempts to control casting 
tolerances by working caretully 
with a sense of design that balances 
molding requirements with the en 
gineer’s desires—and forty years’ 
experience that enable him to 
grope a little less blindly in the 
maze of problems created by that 
phenomenon called shrinkage 
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oer 


GOU AND WOLF ROADS, 
DES PLAINES, ILUNOIS 


in the FOUNDRY FIELD 


OFFERING THIS STANDARD 









... THE ADVERTISER'S 
HIGHEST STANDARD 
OF CIRCULATION VALUE! 


Organized in 1914 to end publication circulation 
chaos, the Audit Bureau of Circulations is a co 
operative, nonprofit association for defining, 
auditing and reporting net paid circulation to 


high standards of accuracy 


This ABC symbol is the hallmark of circulation 
value to 365 leading American and Canadian 


business publications and their advertisers 


MODERN CASTINGS meets the Audit Bureau of 
Circulation's firm, long-established standards for 
net paid circulation, By supplying advertisers with 
trustworthy circulation facts that have undergone 
ABC's rigorous, impartial audit, MODERN CAST 
INGS furnishes a solid foundation for informed 


advertising investments 


Wae of phudited Information from ABC reports 


is the sound basis for making media decisions 
Use this foolproof way to measure advertising 
values when you plan your 1955-56 sales 
advertising campaign 
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Metals Casting Conference 
Program Details Released 


®\etals Casting Conference will be 
held again this year at Purdue 
University, West Lafayette, Ind 
November 3 and 4. Sponsored by 
the Central Indiana and Michiana 
Chapters of the American Foundry 
men’s Society in cooperation with 
Purdue, the conference has as gen 
eral chairman J. P. Lentz, Inter 
national Harvester Co., Indianap 
olis. R. H. Greenlee, Auto Special 
ties Mig. Co. St. Joseph, Mich., is 
program chairman 

All sessions will be held in the 
Memorial Union Buliding on the 


Purdue campus 
PHURSDAY, NOVEMBER 


ESSENTIAL T i | 9:00 am REGISTRATION 
DUCTION if ‘ 10:00 am WELCOMI Dr \ K 


Spalding, Purdue University. Indus 


QUALITY Bas . : try Response. F. W. Shipley, Cater 
INGS ‘ wy Soe ra pillar Tractor Co., Peoria, Tl 
fe a AFS Vice-President 
Fundamentals of Humanics,’ R iIph 
I Lee 

1:30 pm “Advances in Sand 
Technology,” O. Jay Myers, Archer 
Daniels-Midland Co., Minneapolis 
For Permanent Mold and Die Castings | 4-00 pm .. “Gas in Metals,” Prof. Nor 

man Parlee, Purdue 
6:00 pm . . BANngurr. Speaker: Prof 

M.. B. Ogle, Purduc 





Crucible furnaces for melting and hold- FRIDAY. NOVEMBER 4 
ing aluminum furnish clean metal at lowest 1000 em <  “Peleciates of 
investment and minimum operating costs. C. F. Walton, Gray tron Founders 


Society 

11:15 am Control of Metal in Melt 
ing Phillip Semler, Auto Special 
ties Mig. Co 

1:30 pm “Molding Sand barl 1 
Woodliff, Foundry Sand Service En 


gineering Co., Detroit 


CRUCIBLE MANUFACTURERS ASSOCIATION ee eee oe 
40 EXCHANGE PLACE, NEW YORK 5, N. Y. Combine Cost-Conscious Units 


Close association of industrial 


THESE FIRMS CAN TAKE CARE OF ALL Have you seen the engineering and costs in loundries 


YOUR REQUIREMENTS FOR CRUCIBLE MELTING new “ ‘CRUCIBLE ai is reflected in the combining of the 

CHARLIE’ says . .” i Cost Committee with the Industri 
LAVA CRUCIBLE-REFRACTORIES CO. leaflets issued by 1 | ( ' ctl 

: a ngineering Committee o ( 

AMERICAN REFRACTORIES & CRUCIBLE CORPORATION Crucible Manufac- \, vi z >. “ote ae Soci ie 
turers Associa ( mikes — anes gor 

JOSEPH DIXON CRUCIBLE CO. deat © ast, ott Joseph |. Farkas, Cincinnati Mill 

VESUVIUS CRUCIBLE CO. your superinten- ing Machine Co., Cincinnati, will 


ELECTRO REFRACTORIES & ABRASIVES CO. dent about this. s be chairman of the combined 


ROSS-TACONY CRUCIBLE CO. He has o copy. | group. Vice-chairman is Everett ¢ 
Reid, Ford Motor Co. of Canada 


Lid., Windsor, Ont 
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AUTOMATIC SHELL CORE BLOWER 


Gives 30-90 Cycles per Hour 











Now, a completely automatic machine that produces smooth, 
precision shell cores and shell molds, fully cured, at the as- 
tounding rate of 50-90 cycles per hour . . . the new Sutter 
SP-1300. Ample size of this unit permits the use of large, 
multiple cavity boxes for blowing both solid and hollow cores 


With this machine costly core ovens and driers are eliminated, 
as are the operating costs of this space-taking equipment. . . 
there is no rehandling, less breakage . . . and the saving in 
man-hours is enormous. All of which adds up to more and 


Creators of fo 





ndry equipment with NEW productivity 


PRODUCTS COMPANY 


2005 WESTWOOD AVE. « 






AUTOMATIC SHELL CORE 


Maximum Box Size — 
14° «24° "7" 


Maximum Draw —3'A” 


better cores produced in less time at lower costs on the 


Sutter SP-1300 


Although only cores have been mentioned, the same advan 
tages apply to shell mold blowing. This versatile, dual 
purpose machine was designed to efficiently produce both 


If you want to know all the “whys and wherefores” of this 
process and equipment, drop us a line and ask for your free 
technical bulletin No. SP-1300 


See an actual demonstration at our plant. 


DEARBORN, MICHIGAN 
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REMA 
is the New and Amazing 
Self-Vulcanizing 
Rubber Repair 
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®@ REMA is not just another cold patch. 
REMA is vulcanization by chemical 
process. The repaired area is sealed 
with an abrasive resistant cover stock 
patch. No heat or heavy vulcanizing 
equipment required. Here's the aston- 
ishing advantage—when repair work is 
completed belts may be returned to 
service immediately. 

@REMA seals out moisture, reduces 
mildew, rot and deterioration — the 
great enemies of conveyor belts. Your 
own maintenance man can quickly 
repair your belt — it doesn’t take a 
skilled belt mechanic to use REMA. 

© Used for repair of all types of dam- 
aged spots, edge wear and for covering 
metallic joints. Available in introduc- 
tory kits or parts separately. 


Order from your Flexco-Alligator distributer 
Write for Folder No. R4 
FLEXIBLE STEEL LACING CO. 
4672 Lexington %t., Chicago 44, Ill. 


SELF- 
VULCANIZING 
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RUBBER REPAIR MATERIALS 
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Induction and Dielectric Heating 

J. Wesley Cable. vil 576 pp. 
Reinhold Publishing Corp., 330 
West 42nd St., New York 36, N.Y. 
$12.50. 

Divided into two sections deal 
ing with induction and dielectri 
heating, respectively. Each section 
is organized similarly, beginning 
with a brief discussion of theory, 
followed by a discussion of the 
sources of energy, and a number of 
chapters devoted to specifi fields 
of application such as core baking, 
induction melting, brazing, and 
other metallurgical applications of 
foundry interest 

Mechanization of the equipment 
for adaptation to the production 
line is considered in additional 
chapters. An addendum discusses 
the problems of radio interlerence 
resulting from the use of high 
frequency heating equipment 


Serength and Resistance of Metals 
.. John M. Lessels. xiv + 450 pp. 
22 illus. John Wiley Sons, Inc, 440 
Fifth Ave., New York 16, N.Y. 
1954. $10.00. 

Information on the behavior of 
metals under stress for advanced 
students of metallurgy and design 
engineers. Most of the emphasis ts 
placed on steel but mention is 
made of non-ferrous alloys and cast 
iron where their behavior differs 
from that of steel 

In addition to several chapters 
on fatigue, other chapters deal with 
tension, the elastic-stage modifica 
tion, tensile properties at elevated 
temperatures, hardness, impact, 
fracture of metals, strain hysteresis, 
mechanical wear, and theories of 
strength and working stresses 


Product’ Design—Annual Hand- 
book for 1955 844 pp. Product 
Engineering, McGraw-Hill Pub- 
lishing Co., Inc., 330 W. 42nd St., 
New York 36, N.Y. 3d ed. Includ- 
ed in one year subscription ($5) to 
Product Engineering. 

One hundred articles on the 
most significant design engineering 
developments of the past year, 
gathered from 62 technical publica 
tions (including AMERICAN FouNp- 


RYMAN) and papers trom 4] tech 
nical societies 

Sections on general engineering, 
metals and alloys, non-metallic ma 
terials and finishes, fabrication and 
production processes powel trans 
mission, mechanical parts and de 
sign analysis, fastening and join 
ing motors, engines, and controls 
electrical and electronic compo 
nents, and hydraulic and pneumat 
1¢ equipment 


ASTM Standards on Gaseous Fuels 

vi 176 pp. American Society 
for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa. 1954, $2.50. 

Compilation of all ASTM meth 
ods of test pertaining to gaseous 
fuels. Lists members of Committee 


DS on Gaseous Fuels 


The Dictionary of Business and 
Industry Robert J. Schwartz, 
ed. xlvi } 560 pp. B. C. Forbes & 
Sons Publishing Co., Inc., 80 Fifth 
Ave., New York I, N.Y. 1954. 
$7.95, with thumb index $8.95. 
Dictionary includes 45,000) busi 
ness terms, trade names, legal 
terms, etc., plus charts and tables 
of coins and notes of the world, for 
cign weights and measures, weights 
of materials, foreign trade defini 
tions, and conversion factors 


Foundrywork for the Amateur 
Terry Aspin. x } 93 pp., 86 fig. 12 
photo. Percival Marshall & Co., 
Lid., 19 and 20 Noel St, London, 
W I, England. 1954. 5 shillings. 

Materials and techniques for the 
amateur foundryman in which em 
phasis is placed on equipment that 
can be made in the home work 
shop. Appendix on sources of ma 
terials 


Directory of Iron and Steel Works 
in the United States and Canada 

xix + 497 pp. American Iron 
& Steel Institute, 350 Fifth Ave., 
New York I, N.Y., 27th ed., 1954. 
$8.00. 

Lists essential details regarding 
companies engaged in the iron and 
steel industry in four sections ae 
cording to the facilities they oper 
ate 

Information not appearing in 
previous editions includes more de 
tailed data concerning blast fur 
naces and auxiliary equipment, 


soaking pits, and heating furnaces 


NANcYy Purucker, Librarian 


American Foundrymen’s Society 











"Test bar trouble again!!!" 


Dont get angry get our new booklet “How to Make Good Test 


p 
Bars 


Written especially for foundry and personnel, it covers de 
signing, melting, pouring and handling of test bars (and it's illu 


Your personnel will get plenty of practical information and 
time-saving hints from this booklet. Its available without obliga 


lion just write to our Metallurgical department for copies 


This is one of the research and service facilities offered to in 
dustry by the Geo, Sall Metals Co. Our Metallurgical stafl is al 
ways at your service, and will be glad to consult with you (in person 
or by telephone) on any matter related to non-ferrous metals. We 
will also create and produce special alloys for any special require 


ments you may require 


kor superior service in non-ferrous metals, call > ALI 


See us at Booth #1062 at the National Metal Exposition in Vhila., Oet. 17-21, 1955 


The George Sall Metals Co., Inc. 
. / BUTLER TREET PHILADELPHIA J 


PRODUCERS OF , 


Circe No BR. pace B44 


October 1955 . 





OLIVER 
SURFACERS 


for pattern shops 








Planes smooth, accurate patterns 


at lowest cost 
Surfoces stock up to 24” wide, 6” thick. One 
piece bose and one-piece cylinder yoke assure 
permanent alignment of parts. Hand dial con 
trols rate of feed, Built-in knife grinding and 
jointing rigs. Revolving parte mounted on ball 
bearings. Write for Bulietin 299, 

OLIVER MACHINERY COMPANY 
Since 18690 GRAND RAPIDS 2, MICH. 
Cincitr No, 89, PAGES BS-B4 
— _y 


METALLURGICAL 
CHEMISTS 


@ Chemical Analysis 





@ Spectrographic and 
Fluorescent X-Ray 


@ Physical Testing 
@ Metallographers 


@® Foundry and 
Vetallurgical Consulting 


YOUR INQUIRIES ARE INVITED 


Charles Cohawin 


COMPANY 





Since 1903 
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Open 1956 Pattern and Molding Contest 


® The 1956 Apprentice Contest of 
the American Foundrymen’s So 
ciety opens October 3, 1955, with 
provisions for entry of beginners 
as well as bona fide apprentices 
Competition is open in five divi 
sions: wood patternmaking, metal 
patternmaking, iron molding (gray 
iron and malleable) , steel molding, 
and non-ferrous molding. 


First Prize $100 

Prizes awarded for national win 
ners in each of the five divisions 
are $100, $50 and $25 for first, se« 
ond and third places, respective 
ly. In addition, the first place win 
ner in each division receives round 
trip rail and pullman transporta 
tion between his home and the con 
vention city where he will receive 
his award and participate in con 
vention sessions. 

In 1956, the AFS Castings Con 
gress and Show will be held May % 
through 9 in Atlantic City. 

With the broadening of eligi 
bility regulations beyond bona fide 


apprentices last year, there were 
some 365 entries representing 138 
companies and 14 AFS chapters in 
the United States and Canada. The 
revised regulations specify that the 
term apprentice shall, for purposes 
of the competition, be understood 
to mean a learner or trainee in the 
all-around practices of the foundry 
trade who has not had over five 
years’ experience in the pattern 
trade nor more than four years in 
the foundry trade 

Students of trade, vocational or 
high schools are eligible to enter 


Full information on the 
1956 AFS Apprentice Contest 
can be obtained from chapter 
educational committee chair 
men or from A. B. Sinnett, 
Assistant Secretary, American 
Foundrymen’s Society, Golf & 
Wolf Roads, Des Plaines, Il. 








local chapter contests at the dis 
cretion of the chapter involved 


Reveal Northwest Conference Program 


®8Scrap diagnosis, sand technology, 
refractories and casting design will 
combine with gating and risering, 
quality control, and an address, 
“Frontiers of the Foundry Indus 
try,” to round out a two-day pro 





James T. Dorigan 


gram of technical papers and AFS 
Casting Clinic sessions during the 
Northwest Regional Foundry Con 
ference. To be held October 14 and 
15 at the Multnomah Hotel, Port 


modern castings and American Foundryman 


land, Ore., the conference is spon 
sored by the Oregon, Washington 
and British Columbia Chapters ot 
the American Foundrymen’s Soci 
ety and the Oregon State College 
Student Chapter 

Other program features are a 
banquet and dance the evening ol 
October 14, and a special ladies 
program with brunch followed by 
shopping tours at 11:00 a.m. on 
the Mth 

James T. Dorigan, Electric Steel 
Foundry Co., Portland, is genera! 
conterence chairman and progratn 


chairman 
FRIDAY, OCTOBER 14 


9:00) am AFS Casting Cini 
Hans |. Heine, AFS Technical Di 
rector, Clyde A. Sanders, Ameri 
can Colloid Co., Chicago, O. Jay 
Myers Archer-Daniels-Midland 
Co,, Minneapolis, and Harry Czy 
zewski, Metallurgical Engineers, 
Inc., Portland 

“Casting Design” Fundamentals 

of Good Casting Design 





Such entries, if successful in chap 
ter competition, will be considered 
on an equal basis with regular- 
ly enrolled apprentice entries 
Amount of training completed has 
no bearing on eligibility for the 
contest and is not considered in 
the judging 

Membership in AFS on the part 
of an apprentice or his company is 


not an eligibility requirement 


All local foundry groups, com 
panies, and interested persons are 
invited by the AFS Apprentice 
Contest Committee to develop lo 
cal contests, or to enter individual 
local entries directly in the nation 
al competition. In the case of local 
contests, or an apprentice class 
from a company not in a lo 
cal contest area, the first, second 
and third place winners in eacn 
division are sent to the national 
judging. In the absence of a local 
contest individuals may enter di 
rectly in the national competition 

Ihe AFS Apprentice Contest of 
fers a young man recognition and 
advancement in his chosen trade 
as well as the opportunity to learn 
through participation 


Conversion to Castings Re 
design for Better Castings Pro 
duct Development 
Gating and Risering”’ Funda 
mentals of Good Gating Design 
AFS Color-Sound Movie “Effect of 
Gating Design on Casting Quality’ 
12:00 noon LUNCHEON. “Frontiers of 
the Foundry Industry R. W. de 
Weese, Electric Steel Foundry Co 
1:45 p.m CASTING CLuINK Prin 
ciples of Molding Sand Technology 
Clyae \. Sanders 
of Molding Sand 
Molding Sand Core Sand 
RECEPTION 
BANOURT AND DANG! 


( omponents 


Propertic s of 


6:50 pm 
7:00) p.m 


SATURDAY, OCTOBER 15 


9°30 a.m Scrap Diagnosis—Causes 
and Cures,” Clyde A. Sanders ker 
rous Castings Non-Ferrous Cast 
ings Group Discussion 
12:00 noon... LUNCHEON, Speaker: Dr 
J. G. Jensen, Oregon State College 
1:45 p.m Basu Refractories 
J. C. Hicks, Kaiser Aluminum & 
Chemical Sales, In 
“EKlectric Furnace Refractories,” ¢ 
Ek. Grigsby, General Refractories 
Co 


Rerracrory Rounp Taste 








To Study Industrial Relations 
At NFA Annual Meeting 


® Industrial relations trends of 
the past year will be mirrored in 
many-:of the sessions scheduled for 
the 57th annual meeting of the 
National Foundry 
the Edgewater Beach Hotel, Chi 
cago, October 6 and 7. Patterned 


Association at 


to permit foundry management to 
analyze these trends, the program 
also includes a report by NFA 
President W. W. C. Ball, Taylor & 
Fenn Co., 
election of ofhcers. 


Windsor, Conn., and 


An “alumni” dinner will be held 
the evening of October 5 





W. W. C. Ball 


\t the dinner, attended by past 
othcers and members of the on 
ganization’s Administrative Coun 
cil, special recognition will be ac 
corded 26 companies that have 
been NFA members for over 50 
years. Five of the companies 
Acme Foundry Corp., Cleveland, 
Aeromotor Co., Chicago, Erie City 
lzon Works, Erie, Pa., Straight 
Line Foundry & Machine Corp., 
Syracuse, N. Y., and Florence Pipe 
Foundry & Machine Co., Florence, 
N. J have been members since 
1898 when the association was 
founded 


THURSDAY, OCTOBER 6 


9:00 am CALL 10 ORDER. INVOCA 
TION 
9:05 am Rerort oF tHe Presi 


pent, W. W.C. Ball 
9°30 am 


tration 


Preparation for Arbi 
Clarence Updegraff, Um 
versity of lowa 
10:30 am You Are There at the 
Bargaining Table,” motion picture 
of actual bargaining session, com 
pletely unrehearsed 


12:00 noon LUNCHEON Behind 
the U.N. Front,” Alice Widener 
publisher and Fditor, U.S.A 

2:00 pm PANEL Discussion. “Group 
or Individual Company Bargain 
ing? 


1:00 pm 


CoM™MITTER. INSTALLATION OF OFFI 


Rerort oF RESOLUTIONS 


cERS 
6:50 pm RECEPTION 


FRIDAY, OCTOBER 7 


15 am CALL TO ORDER 
0-30 am..Panet Discusston The 
Role of the Foreman in the Found 
ry ( \. Carolin, R. B. Carolin 
Foundry & Machine Co., Detroit 
A. G Hall Nordberg Mig. Co 
Milwaukee, W. 1 Jones, Josam 
Products Co., Michigan City, Ind 
and J. D. MeGill, t S. Pipe & 
Foundry Co., Birmingham, Ala 
12:00 noon LUNCHEON Man in 
fction—Man in Contemplation 
Dr. Houston Cole, President, Ala 
bama State Teachers College, Jack 
sonville, Ala 
2:00 pm PANEL Discussion Eflect 
of GAW (or SUB) Settlements on 
the Foundry Indust Karlton 
W. Pierce, Ford Motor Co., Dear 
born, Mich., Floyd Lawrence, De 
troit Editor, Steel, Robert L.. Schutt 
Investment Counselor and Econom 
ic Analyst, City National Bank & 
Trust Co., Chicago, Joseph Daoust 
Actuary and Pension Consultant 
Morss, Seal & Daoust, Detroit, and 
James I Pool Labor \ttorney 
Fairchild, Foley & Sammond, Mil 
waukce 


1:30 pm ADJOURNMENT 


Schedule Syracuse Regional 


Seven chapters of the American 
Foundrymen's Society are work 
ing together on the New York 
State-Canada-Pennsylvania Region 
al Foundry Conference scheduled 
for November 18 and 19 at the 
Onondaga Hotel, Syracuse, N. ¥ 
Coordinating the program are bk. G 
White, Crouse-Hinds Co., Syracuse 
general conference chairman, and 
James O. Ochsner 
Co., program chairman 


Crouse-Hinds 


Sponsoring groups are the Cen 
tral New York, Eastern Canada 
kastern New York Rochester 
Western New York, Northwestern 
Pennsylvania, and Ontario Chap 
ters of AFS 

Sessions scheduled include a 
talk and demonstration of the CO, 
process of making cores; 4 pattern 


panel session covering production 





foundry requirements design and 


use, and purchasing; sectional meet it's easy to obtain product 
ings on risering gray iron, gating data with the postage-free 
Reader Service Cards provided 
on pages 83-84, Use them for 


information on advertised pro 


and risering of brass and aluminum 
alloys, paper on steel, sand funda 
mentals, casting detects, dielectric 
core baking, insulated risers pro ducts. too. Just circle the key 
duction of pearlitic malleable iron 
and the AFS color-sound film on 


number appearing at bottom 
of the ad 


vertical gating systems 








casting through the ages 


‘ 








EARLY AS #4. 0: 


LEADEN MEDALG, CARRYING THE IMAGES 
OF GAINTS , WERE CAST IN @LATE MOLDS AND 
SOLD By MONKS AND GACRIGCTANG, TO 
PILGRIMS VISITING GHRINES AND 
CHURCHES. THESE MEDALS, FURNICHED 
WITH HOOKS, OF TEN WERE WORN 






— ATTACHED TH THE PILGRIMS HATS, 








+ 


4S Phe TYPES OF MOLD FRAGMENTS UNEARTHED 
NEAR THE SIGHT OF CHINAS ANCIENT COPPER. 
FOUNDING CenTerR——"* THE GREAT CiTy OF 
SHA f# —— INDICATE THAT PERHAPS AS BARLy 4 
10600 TO 1800 BC CUNNING CHING@SE CRAFTSMEN 
WERE FAMILIAR WITH SECTIONAL LOAM MOLDS 
CLOSED STONE MOLOS — AND USED THE LOST WAX 
METHOO f fo) a. Le 1 






NM ADDITION TO DEVELOPING A 
LEAO-TIN- ANTIMONY ALLOY FOR 
TYPE FOUNDING , JONANNES GUTEN- 
BERG FAMED PIONEER, PRINTER 
OF THE MIP- |\40C0'S, CAST TABLE 
WARE AND POTS in METAL MOLDS 










a 

a. MEDIAEVAL CASTERS CF 

THE \ARGE SWUNG BELLS UGED IN 

ENGLISH CHURCHES, TOOK THE 

LEFT-OVER METAL AS PAy FOR THEIR 
K 
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Exciting Savings on 
Publications for your 
Reference Library! 


’ 
g og” NEW AFS FOUNDRY 
VENTILATION BOOKS 


Six Sections Available in Four Books... 
for the price of ONE 


1——GENERAL PRINCIPLES OF FOUNDRY VENTILA- 
TION AND FOUNDRY HYGIENE PROBLEMS 
Treats more common elements in foundry environment, some 
of which are: beryllium, lead, resins, silica, phosphorus. 
Describes characteristics of air flow, types of exhaust sys- 
tems; explains recirculation, methods of supply air, general 
ventilation. (20 pp. 8x11 Paper Bound. 11 Illustrations) 


2——~EXHAUST HOODS AND SYSTEM DESIGN 
Explains fundamental theory of hood design; provides step 
by step methods of designing exhaust systems; illustrated by 
many figures and engineering data. (included with Section 3) 


3-——PRACTICAL DESIGN OF SAND-HANDLING VEN- 
TILATING SYSTEMS 
No technical knowledge required; contains practical infor- 
mation for designing and balancing @ sand handling ventila- 
tion system, (34 pp. 8x11 Paper Bound. 60 Illustrations) 


4——MOLDING AND CORE MAKING PROBLEMS 
Written principally with the manual shop in mind, but in- 
cludes specific information on shell molding, sand slingers, 
application of foundry facings, etc. (Included with Section 5) 


5— GENERAL PRINCIPLES FOR MELTING AND 
POURING OPERATIONS 
Explains simple ventilation principles involved; for ferrous 
and non-ferrous work; offers illustrations of typical methods 
of ventilating specific operations; @ non-technical section for 
practical use. (18 pp, 8x11 Paper Bound. 34 Illustrations) 


Section 11——-MAINTENANCE AND TESTING 


Tells how to maintain and test exhaust systems; saves money 
by showing how to avoid breakdowns and replacement of 
equipment, Describes more common instruments used in test- 
ing industrial ventilating systems. (16 pp. 8x11 Paper Bound. 
28 IMustrations) 


Ordinarily sold at $1.50 EACH to Members and $2.25 


a af da Fo 


* NON-MEMBERS $5.00 | set 
AMERICAN FOUNDRYMEN'S SOCIETY 
Gelf and Welf Reads 


for limited time only 
Des Plaines, Hilineois 


Section 


Section 


Section 


Section 


Section 


sets of FOUNDRY VENTILATION BOOKS 


Please send me 


Please send invoice 





| enclose $ 
Name 
Company 
Address 


City 
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Better Castings” Is Ohio Meeting Theme 


® How to make “Better Castings 
for Better Living’ will be outlined 
at the Ohio Regional Foundry 
Conlerence to be held October 20- 
21 at Case Institute of Technology 
in Cleveland. Sponsoring chapters 
of the American Foundrymen’s 
Society are Central Ohio, Canton 
District, Cincinnati District, North 
eastern Ohio and Toledo. 

Ihe two-day series of 18 techni 
cal talks and discussions is under 
the general chairmanship of Lewis 





L. T. Crosby 


I. Crosby, Sterling Wheelbarrow 
Co, Program chairman is Alexan- 
der D. Barczak, Superior Foundry, 
Inc. 

Registration, all 
luncheons will be held in Tomlin 
son Hall on the Case campus. 
Conference dinner the evening of 
Thursday October 20 will be in 
nearby Tudor Arms Hotel. 


sessions and 


Sessions cover a wide range of 
foundry topics in the fields of gray 
iron, malleable, steel and non-fer 
rous, as well as patternmaking 


PHURSDAY, OCTOBER 20 


9:00 am lomlinson 
Hall, Case Institute of Technology 
10:00 am..Wetcome Appress, T. 
Keith Glennan, President of Case 
GENERAL Session. “Applied Research 
and Development in the Foundry 
Industry,” T. W. Curry, Lynch 
burg Foundry Co., Lynchburg, Va 
12:15 pm..Luncnvon. “AFS High 
lights” 
2:00 pm. . SECTIONAL MEETINGS 
Gray lron..“Shell Molding and 
Shell Cores,” William J. White, 
Shallway Corp., Connellsville, Pa. 
Malleable.. “Safety,” A. C. Hensel, 
Albion Malleable Iron Co., Al 
bion, Mich 


Steel .. “Steel Castings vs. Forgings,” 


REGISTRATION 


John B. Caine, Consultant, Wyo 
ming, Ohio 
Non-Ferrous Elimination of the 
Most Common Defects Found im 


a Non-Ferrous Foundry,” Wm. M 
Ball, Jr., R. Lavin & Sons, Chicago 


5:30 pm... SecTioNAL MEETINGS 
Gray Iron Cupola Operation,” 
Karl G. Presser, Gray Iron Re 


search Institute, Columbus, Ohio 
Malleable .. ‘Refractories for Malle 
able Melting and Annealing,” R 
\. Witschey, A. P. Green Fire 
Brick Co., Chicago 
Steel... “Melting Practice for Quality 
Steel Castings,” Arthur F 
Ohio Steel Foundry Co 
field, Ohio 
Non-Ferrous.. “Some New and Dif 
ferent Ideas Pertaining to Non 
Ferrous Synthetic Sands,” Wm. M 
Ball II, Hill & Griffith Co., Cin 
cinnati and George Schultz, Allis 
Chalmers Mfg. Co., Norwood, Ohio 
RECEPTION Pudor Arms 


Gross 


Spring 


6:00 pm. 
Hotel 
7:00 pm.. Banquet. Speaker: P. R 

Reid, Ford Motor Co., Detroit 


FRIDAY, OCTOBER 21 


REGISTRATION 

SECTIONAL MEETINGS 

“High Pressure Mold 
Barlow, Eastern Clay 


8:30 am 
9:00 am 
Gray Iron 

ing,” T. E 
Products Dept., International 
Minerals & Chemicals Corp 
Malleable ‘Casting Defects,” Emil 
Romans, National Malleable & 
Steel Castings Co., Cleveland 
Steel “Practical i pplication of Ris 
er Calculations,” H. F. Bishop 
Naval Research 
Washington, D.C 
“Gating and Riser 


Laboratory 


Non-Ferrous 
ing of Non-Ferrous Castings,” 
Charles V. Knobeloch, R. Lavin 
& Sons, Baltimore, Md 
10:30 pm 
Gray lron 
sulating Materials,” Michael Bock 
Il, Exomet, Inc., Conneaut, Ohio 
Malleable. . “Cleaning Malleable 
Tron Castings,” E. M. Strick, Erie 
Malleable Iron Co., Erie, Pa 
Steel... “Practical Applications of 
Moldable Exothermic Compounds 
in Steel Foundries,” J]. E. Gothe 
ridge, Foundry Services Inc., Co 


SECTIONAL MEETINGS 
“Exothermic and In 


lumbus, Ohio 
Non-Ferrous..“The CO, Process,” 
J. Reedy, Delhi Foundry Sand Co 
12:15 pm... LUNCHEON 
New in Communications,” R. Clark 
Bell Telephone Co., Cleveland 
2-00 pm 
Making,” 
( aterpillar Iractor Co 


“Something 


GENERAL Session. “Pattern 
George W. Schuller, Jr 
Peoria I! 








Gray Iron Program Features 
Costs and Labor Relations 


@ \arkets 
and safety talks will highlight the 


costs, labor relations 
27th annual meeting of the Gray 
lron Founders’ Society October 19 
21 at the Hotel Schroeder, Milwau 
kee. GIFS Charles H 
Ker, Dalton Foundries 
Ind., will be honored ata recep 


President 
Warsaw, 


tion and dinner open to all the 
evening of October 19 and the an 
nual banquet will be held the fol 
lowing evening. Luncheons are 
planned the 20th and 21st’ with 


presentation ol new ofhcers and di 





C. H. Ker 


rectors, citations and awards, and 
Redesign Contest awards on the 
21st 

\ program tor the ladies in 
cludes luncheons and dinners and 


a day at the Pripoli Country Club 


WEDNESDAY, OCTOBER 19 


30 am MPEERTING of Re TIRING 
Boarkp oF Direcrors 
RECEPTION 


DINNER AND ENTERTAINMENT. Wis 


6:30) pm PRESIDENT'S 


consin Club 
PHURSDAY, OCTOBER 20 


B00 am 
9°30 am ANNUAL Business Meeting 
Report ot the President, Charles H 
Ker 
Report of the Treasurer, Walter O 
Larson, W. O. Larson Foundrs 
Co., Grafton, Ohio 
Report ot the Executive Vice-Presi 
dent, Donald H. Workman 
Report of the Dechnical Director 
Charles F. W alton 
COMMITTEE Reports 
11:00) am Final Report of Pro 
gram kvaluation Committee ( R 


REGISTRATION 


continued on page 7&8 











REPORTING NEWS AND DEVELOPMENTS IN 


Run-Outs 





The scrap from the above two castings is sometimes termed, 





“breakouts”. They are the result of molten metal strain 


ing the mold, usually at the parting line, during pouring 


It may result in castings lacking completeness 


“Bleeding” is usually applied to a partial run-out caused 





by stripping the casting too early from the mold before 


the casting has completely solidified 


The cause of the above two defective scrapped castings 





was insufficient weight on the molds during pouring 








VOLCLAY BENTONITE 


NEWS LETTER No. 41 








THE FOUNDRY USE OF BENTONITE 





It could easily have resulted from the following 


’ 


_- & 


12 
13 
14 
15 
16 


18 


Insufficient bed sand under the flask 

Worn or incorrect pins and bushings that do not al 
low the rope and drag to seat correcily 

Flask too small for type and weight of casting 

Poor and careless fitting of cores in their prints 
Bearing surfaces not clean and held apart by sand or 


contamination 


. Mismated patterns 


Warpage of flask equipment 

Poor bottom boards 

Incorrect fitting jackets 

Worn-out bands (if used) 

Careless and improper handling of the mold on the 
ronveyor 

Pourer hitting the mold during pouring 

High head pressure too great during pouring 
Removal of weights, clamps, or jackets too hastily 
alter pouring 

Hard or too fast pouring 

Too rapid shake-out 

Knocking-off gates and risers too quickly 


Insufficient mold weights 


Molding sand could cause the same scrap if the sand mixture is rammed softly If the sand mixture is too low in 





green compression strength and does not have the retained dry and hot compression strengths, it could result 
If it is due to molding sand, make sure Volclay Western Bentonite is used to insure correct dry and hot compres 





sion strengths. Panther Creek Bentonite is added to insure flowability «0 that the parting lines are dense and fit 





properly when the cope and drag are assembled. A sand mixture is no better than the bond used 





AMERICAN COLLOID COMPANY 


Chicago 54, Illinois « Producers of Volclay and Panther Creek Bentonite 


Cicir No 


11% vace 84-44 
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Controlled...every step of the way 
VANCORAM 


FERROCHROMIUM 















MILLING 




















SMELTING 






The high-quality standards for which Vancoram Ferrochromi 
is well known are made possible by complete integration ae VANADI UM 


fa OS ee See CHE RORATION 


To insure our customers a steady and continuing source 
of supply, we bave step up the expansion and development OF 

of high-grade motaiieeboal chrome ore at our mines ond wile. AM ERICA 

kf There is e type and grade of Vancoram Ferrochromium 420 Lexington Avenue, New York 17, W. Y. 
or ¢ application ...stainless steels, tool steels, construc- ° ° © Clevelen 
tional alloy steels—and for use by the iron foundry. VCA’s ree eee Sy © Seetane 
experienced Research and Technical Service Staff is workin 

constantly at our modern Research Center, at our plants a 

in the to improve product quality and to help customers 

in the proper sapliention of Vancoram products to their processes. 


Call your nearest Vanadium Corporation office for prompt, 
efficient service. Producers of alloys, metals and chemicals 


Be sure to visit oy aay Booth 816—METAL SHOW—PHILADELPHIA—Oct. 17-2! 


Crrcie No, 114, pace 83-84 
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Culling, Carondelet Foundry Co., St 
Louis 

12:30 pm INDUSTRY L.UNCHEON 
Presentation of Retiring Board of 
Directors. Speaker: The Honorable 
Carl Occhsle Deputy Assistant Sec 
retary of Commerce tor Domestic 
Affairs, U. S. Department of Com 
merce 

2:00 pm Pane Discussion. “How 
We Can Expand Our Markets,” Dr 
Ira D. Anderson, President, Ameri 
can Marketing Association, Robert 
]. Eggert, Ford Motor Co., and Bay 
LF. Estes, U.S. Steel € orp 

1:15 pm COMMITTEE MEETINGS 

7:30) pm INDUSTRY BANQUET AND 
ENTERTAINMENT 


FRIDAY, OCTOBER 21 


8:00 am REGISTRATION 
9°30 am “The Top Executive 
Looks at Safety,” Cliftord L.. Chat 
terton, Liberty Mutual Insurance 
Co., Pittsburgh, Pa 
“The GIFS Cost Program in Cana 
da,’ Robert B. Hill, Canada lron 
Foundries, Ltd., Montreal, Que 
1955—a Most Historical Year in La 
bor Relations, Lee C. Shaw, Sey 
farth, Shaw & Fairweather 
12:30 pm INDUSTRY LUNCHEON 
Presentation of New Officers and Di 
rectors ol 1955 Citations and 
Awards, and the 1955 Resdesign 
Contest Awards Speaker Major 


Norman — Imrie Smith Agricul 
tural Chemical Co Columbus 
Ohio 

2:30 pm \pJOURNMENI 


SATURDAY, OCTOBER 22 
9:30 am Mieerinc oF New Boarp 


Name Alternate Directors 


Alternate directors of most ol 
the districts of the Non-Ferrous 
Founders’ Society have been select 
ed. They are: Elmer Brumund, 
Brumund Foundry, Chicago; Dan 
I. Wellman, Wellman Bronze & 
Aluminum Co., Cleveland; Alex 
ander M. Cadman, Jr., A. W. Cad 
man Mig. Co., Pittsburgh, Pa.; Wil 
liam Grimm, Philadelphia; Frank 
G. Volpe, Somerville Machine & 
Foundry Co., Somerville, Mass.:; 
J. H. Sorensen, Columbus Foundry 
Co., Brooklyn, N. Y.; Wallace 
Jones, ]r., James Jones Co., El 
Monte, Calil.; C. H. Attwood, Att 
wood Brass Works, Grand Rapids, 
Mich.; and Walter Huffman, OPW 
Corp., Cincinnati. 





let’s get personal 


x” 


continued trom page 


Herbert Geittman, Jr., has joined 
the Metallurgical 
Div., Climax Molybdenum Co., as a 


Development 


cast iron specialist He was previ 
ously foundry manager of Rich 
mond Foundry & Mfg. Co, 


Admiral Alan G. Kirk, chairman of 
the board and president of the Mer 
cast Corp., New York, has also been 
elected president of Alloy Preci 
sion Castings Co., Cleveland, fol 
lowing the resignation of Ronald 
D. Gumbert. He will continue to 
serve as chairman of the board of 
Alloy, a subsidiary of Mercast 
Frank W. Glaser was appointed 
general manager of Alloy. He will 
continue in his role of vice-presi 
dent. Admiral Kirk announced a 
proposed move of facilities by Alloy 
Precision from its present quarters 
to a new and larger plant on Cleve 
land’s west side. Research and de 
velopment work and certain pilot 
plant operations are being carried 
out at the new plant with produc 
tion facilities to be moved within 
the next year 


Robert Krogh has been appointed 
sales manager for Ipsen Industries, 
Inc., Rockford, Ill. Donald E. Win- 


gate was named chiel engineer 


Frank Clark has been appointed an 
ingot sales representative for the 
Samuel Greenfield Co., Inc., of Buf- 
falo, N. Y., and Stephen Stillwell, 
formerly of Jamestown, N. Y., has 
been named a sales representative 


His office will be in Cincinnati 


John L. Lowe, formerly with the 
Buick Motors Div., General Motors 
Corp., has been appointed an in- 
structor at General Motors Institute 
Flint, Mich. Mr. Lowe is in the Met- 
allurgy and Foundry Section of the 
Science Dept 


George E. Brandon, general man- 
ager, Semet-Solvay Div., Allied 
Chemical & Dye Corp., New York, 





cute machining and poliching 
—IN HALF ! 





Identical motor end-frames of gray iron showing advantages of 
shell molding over green sand casting. Shell molded frame on left 
needs only finish reaming in center hole and precision boring on 
large diameter. Rough and semi-finishing operations have been 
eliminated at both points—all polishing haz been eliminated 
Resulting in: lower cost per piece, greater production, less rejects. 


foe serter 
PLASTIC PRODUCTS 


Ciacit No. 116 





PAGS 


Many cast parts can be used as they 


emerge ror shake yt, thers re jwire 
nly minimum finishing (see phot 

They re sm ther free from surface 
gas! les they re s nae have v re 
uniform grain str ture. Pler pher i" 
sne ’ Iding resins torn ght 
dimens naliy a rate molds, and are 
adaptable for most met is even hard 
i cast metals like ductie ior M }¢ 
node { Play resins are extremely 
jurable they in be stored lefinitely 
for fiture ‘ ve ea ’ yed tr ’ 
ne if t ther JV} jfeve You 
re ting ind— whether it's 
bra f } y fitt }! f )! tre yin 
jutomat ! part ! be 
prod ed | le } al er ! by 
re f } } ry Pie ple 

ne j } re f } hatte ' 
prod ts investigate ne WING " 
Pler é ! lay 


PLASTICS ENGINEERING COMPANY 
Sheboygan, Wisconsin 


Serving the pl Justry in the if 
high grade phe ling compound 
industr ‘ j i! jre ’ 


84.84 
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Keokuk Silvery... the superior form of silicon introduction . . . 
available in 60 and 90 Ib, pigs and 12 \ Ib. piglets . . . in regular 
or alloy analysis. Keokuk also manufactures high silicon metal, 
SALES AGENT: MILLER AND COMPANY 


332 8. Michigan Ave., Chicago 4, lilinois 


3604 Carew Tower, Cincinnati 2, Ohio 
8230 Forsyth Bivd., St. Louis 24, Missouri 


wa . 
KEOKUK, 1Orenee: 


~ 
196° ») 
oe aad 


’ id 
" “thead 
py) ers 


Wenatchee 0 


W tewa feant 


Heap big “plow-out” 
40th birthday . ; 
to say “many thanks 


rh ; ee 
MVE Eh iS ahd Youd tart 
Shei liseg tect? 











— and how! It’s our 

_and this is 4 good time 
> to our customers. 
pe will be 


say “You can always count on 
nce cores Pig Iron. Car for vit 
“vs pig, its uniformity aw varies. 
it by magnet or count: 
Gratefully, 


OEE eR a RITE RENE eg gee eR RS (SIRES TO 
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has retired. He had been with 
Semet-Solvay for 38 years 





R. J. Young 


After 42 years of continuous louind 
ry work, R. J. Young, assistant su- 
perintendent of foundries, Domain 
ion Engineering Works, Ltd., Mont 
real, has retired. He went to Do 
minion Engineering Works in 1948 
to install and start a steel foundry 
in a small addition to their iron 
foundry with a capacity of 200 tons 
per month, and as of March 1955 

opened a complete semi-mecha 

nized new steel foundry with a ca 

pacity of 800 tons per month. He 
has served as a director and vice 
chairman of the educational com 
mittee of the Eastern Canada Chap 


ter of the American Foundrymen’s 
Society 


Ray Quadt, director of research and 
development of Hunter Douglas 
Corp., Riverside, Cal., has been 
promoted to assistant vice-presi 
dent 


Norbert K. Koebel has been ap 
pointed manager of the Heat Treat 
ing Furnace Div., Lindberg Engi 
neering Co., Chicago 


Albert 8S. Telkins has been appoint 
ed district manager of the Philadel 
phia office of Rotor Tool Co. Cleve 
land 


Goff Smith, manager of Railway 
Specialties Sales, has been named 
executive vice-president of Grif 
fin Wheel Co., a subsidiary of 
American Steel Foundries, Chicago 
Roger G. Kimber will succeed Mr. 
Smith as manager of Railway Spe 
cialties Sales for the parent com 
pany. 








Paul Licau, a patternmaker in Allis 
Chalmers’ West Allis Works. has 


compiled a patternmaking history 


that few can equal. He has been 
a patternmaker for 63 vears and has 
been with Allis-Chalmers more than 
95 years. Mr. Licau says that he 
would do it all over again if he had 
the chance and that he would like 
to do it for another 25 years. Mr 
Licau has just celebrated his 83rd 
birthday 


C. M. Williams will be in charge of 
the new Chicago sales office of 
Lithium Corp. of America, Inc., at 
121 W. Wacker Drive The new 
office will handle business in Ilinois 
Indiana, Wisconsin, Kentucky, Ten 
nessee, Missouri, Kansas, Oklahoma 
and Mi higan 


Robert Diefendorf has been elected 
treasurer of Aluminum Industries 
Inc., Cincinnati Appointed as con 
troller and assistant treasurer of the 
company in January, 1954, he will 
continue as controller as well as 


treasurer 


Paul H. Hamilton has been assigned 
to the Chicago sales territory of 
Jeffrey Manufacturing Co., Colum- 
bus, Ohio. Guenther Buergel was 
assigned to the Detroit sales terri 
tory, and Alva R. Judkins moves to 
the Pittsburgh sales territory. All 
are members of the company’s Con 


veyor Div 


Harry L. Quinn has been elected 
treasurer of Lebanon Steel Foundry 
Lebanon, Pa., and William H. Wor- 
rilow, Jr., was elected to the newly- 
created office of vice-president in 
charge of sales. Mr. Quinn will re- 
tain his title as general manager 
Worrilow advances from general 
sales manager. John H. Boyd has 
been appointed general sales man 


agel 


R. Worth Vaughan has been elected 
executive vice-president of American 
Smelting & Refining Co., and Oscar 
S. Straus was elected vice “pre sident 


and treasurer 


(;. J. Andres and H. C. Colburn have 
been appointed to the sales staff of 
Empire Steel Castings, Inc., Reading 
Pa. Before joining Empire, Andres 
held the position of director of pur- 


chases for Fasco Industries in 








Lindberg-Fisher Electric Resistanes 
Melting and Holding Furnace equ 
ped with heavy juty resietar 
elements which give unifor ! 
ution of heat, insuring long element 


and pot life. Capacities 


crucible 





Lindberg-Fisher type MNP nowe 

pour tilting crucible furnace. Pour 

ing lip is located in the axis of tilting 

providing a constant pouring are re OF 0 — 
gardiess of degree of furnace tlt 

Capacities up to #800 crucible with 


minum. Oll or geo fred. Desoribe A complete line of 


L/NDBERG 
FISHER 


' MELTING AND HOLDING FURNACES 


Lindberg. Fisher Simpiex Rotary Open- 
Flame Furnace. Capacities to 2400 
Ibs. aluminum. 6000 Ibe. brass. Oil or For Melting Aluminum * brass * yellow brass 
gas fired. Described in Bulletin 29-A 











bronze * copper * copper nickel alloys * lead 


magnesium * nickel © tin * zinc 


, Because Lindberg-Fisher builds all kinds of melting 
equipment gas oil electric induction, and Carbon 
arc L-F engineers are able to recommend, 


without prejudice, the proper type of furnace 


for your part jlar melting requirements 





Lindberg-Pisher type KHB1 Hand-Tilt 
Crucible Furnace. Tilting mechaniam 
consistea of a hand wheel, driven 
through machined worm gear and 
pinion reducing gears. Capacities 50 
to #400 crucible Oil or gas fired 
Described in Bulletin 400 


Melting specialists for 25 years 
Seles and service offices in principal cities 








” LINDBERG 


dae MELTING FURNACES 


A Division of Lindberg Engineering Company, 2440 West Hubbord Street * Chicago 12 * Minols 
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NEW, BIG 
AUTOMOTIVE 


GREY IRON 
FOUNDRY 
Ud a 


39 SIMPLICITY « 
UNITS 


A Simplicity 3x 8D Shakeout re- 
moving shot at the new foundry 





Simplicity was called upon to supply 
thirty-nine units for this newest and finest of foundries 
included are 2 Simplicity Screens, 13 Simplicity Feeders 
and 24 Simplicity Shakeouts. The history of all our previous foundry 
installations indicates that these thirty-nine units will have oa 
long and trouble-free operating life. In this new foundry, as in so 
many other successful foundries, the SIMPLICITY 


equipment will help produce cleaner castings on 


faster schedules with reduced manpower 


If you have a problem with shakeouts, sand 
conditioning units, screens, feeders or 
nits, call a Simplicity representative or 


S implicity 


PAGE BS-R4 


Cincie No. 119 


82 + modern castings 



















N. Y. Mr 
sales manager of 


Irvington, N. J 


Colburn was 


Atlas 


Rochester 
formerly 
Foundry Co 


Don Palmisano has been advanced 
from service representative to south 
ern sales representative for the Elec 
trode Div., Great Lakes Carbon 
Corp., New York. His offices will be 
with ]. B. Hayes Co., the Electrode 
Division's sales agent in Birming 


ham, Ala 


Ihe board of directors of the 


Cleveland Quarries Co., has elected 


Paul A. 


tions. He was superintendent of the 


Mori vice-president-oper 


Amherst quarries operations 


Andrew E. St. John has been ap 
pointed technical manager of Barth 
Newark, N. J. He 


will be in charge of manufacturing 


Smelting Corp., 
operations, technical, and research 


activities 


J. D. Robertson, Decatur, Ga., has 
been appointed sales engineer for 


the W. W. Sly Mig. Co., Cleveland 


William C. Denison was elected to 
the board of directors of American 
Brake Shoe Co., New York. He is 
president of the Denison Engineer 
ing Co. which was recently pur 
chased by Brake Shoe. William J. 
Grant was appointed southern sales 
manager for railroad products. He 
will be in charge of sales for three 
company divisions, National Beat 
ing, Southern Wheel Brake 
Shoe & Castings 


and 


Changes in the sales and service 
Eastern Clay Products 
Minerals & 
have been an 


Robert E. Cle- 


land, formerly Michigan sales man 


activities ol 
Dept., International 
Chemical Corp 


nounced as follows 


ager, has been appointed district 
sales and service manager for the 
district; Willis W. 


Woodman, formerly sales engineet 


north central 
in the Indiana and southern Ohio 
territory, has been promoted to dis 
sales and service manager olf 
Richard 


A. Green, formerly sales engineet 


trict 
the South-Central district 


for Ohio, has been appointed dis 
trict sales and service manager for 
Northern Ohio and Eastern United 
States; Willard L. Adams, formerly 
Western Michi 
made district 


sales engineer in 
gan, has been sales 
and service manager for the Mid 


west District 
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Investment Casters to Hear 
New Casting Processes Report 


\ircralt industry views on invest 
ment cast parts and the role of 
such components in the planes ol 
the future will be told by aircraft 
manulacturers at the third annual 
meeting of the Investment Casting 
Institute in Detroit November 1-3 

ICL President ‘Ted Operhall, 
Misco Precision Casting Co., will 
preside at the major business ses 


SPOTS 


Ted Operhall 


New casting methods such as the 
Glascast, the Investment “X” and 
the Ellis processes will be reported 
on by ICI Consultant N. J]. Grant 
olf Massachusetts Institute of Tech 
nology. Other topics include “A 
Study of Solidification Phenomena” 
by R. A. Flinn, University of Mich 
igan, and a talk on the investment 
casting industry in Europe by Wal 
ter Sulzer, Sulzer Bros., Ltd., Win 
terthur, Switzerland. Investment 


casting applications in automotive | 
gas turbines will also be covered in | 


one of the meetings 


ICI committees on metal speci 


fications, dimensional tolerances, | 


physical and non-destructive test 


ing, and process materials will hold | 


sessions. A “members only” busi 


ness will feature a report on invest 


ment casting industry sales and | 


business Costs 


\ drafting and design manual 
which will analyze the factors affect- | 
ing tolerances in investment casting | 
is under way 


Information for use in the man 
ual will be obtained by a question 
naire covering all types of design 
and the tolerances that can be rea 
sonably expected in each sent to 
every manulacturer of investment 
castings 





YOU EXPECT THE NEW LAYOUT 
TO *“*‘PAY OFF’’ IN PROFITS! 





You want experience and dependability in solving your 
particular problem — responsibility for decisions made 


foresight for future expansion 





These experts in foundry management pride themselves 
on engineering, building and installing a smoothly integrated 
operation for either small work units or for the entire 


foundry 


: From Westover Engineers you get service and “know 
JIN LAN how” which are guaranteed to produce results 
WESTOVER ENGINEERS 


FOUNDRY MANAGEMENT CONSULTANTS 
3110 WEST FOND DU LAC AVENUE ® MILWAUKEE 10, WISCONSIN 


SPECIALISTS IN SERVING THE FOUNDRY INDUSTRY ONLY 
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A hail-million dollar expansion 
and renovation program has been 
announced by Acme Aluminum 
Alloys, Inc., Dayton, Ohio. Among 
the major changes will be the 
transposing from primarily a 
foundry to a machine operation. 


Contract production of small shell 
molded castings of cobalt-base al 
loys and other non-berrous and fer 
rous alloys is offered by Cobalt, 
Inc., Ann Arbor, Mich. Company 
has equipment for making shell 
models up to 14x18 in. pattern 
size, together with pattern-making 
facilities, electric arc furnaces and 
cleaning equipment. 


Combustion Engineering, Inc., Chat- 
tanooga, Tenn,, has announced plans 
to construct a new and revolutionary 
type of mechanized foundry for the 
production of cast iron soil pipe and 
fittings. The foundry will be con- 
structed at Chattanooga at a cost in 
excess of 3 million dollars and is ex- 
pected to be completed in from 15 
to 18 months. 


Chambersburg Engineering Co. 
has published a booklet giving the 
history of the company and illus 
trating and describing some of the 
products produced, 


Metallurgical Associates,  Inc., 
New York, which provides a con 
sulting service aimed at raising the 
level of the foundry industry, has 
published a letter describing the 
Ductaluminum Process, a new 
process for fabricating dependable 
high strength alloy aluminum 
parts 


Continental Foundry & Machine 
Co., East Chicago, Ind,, has an 
nounced a 10 per cent increase in 
the prices of cast iron and steel 
rolls, effective August 16, 


86 - 


foundry 
trade news 


Ken-Ray Foundry, Inc., Vermont 
Ill, has changed its name to Ken- 
Ray Brass Corp. There will be no 
other changes in the corporate 
structure. 


Non-Destructive Testing Dept, 
Sam Tour & Co., Inc., New York 
has been reorganized for improved 
and more efficient service. The de 
partment will be under the direct 
supervision of Sam Tour, president 
of the firm. J. K. Bell, formerly 
director of the department, is no 
longer associated with the company. 


Alloy Casting Institute has issued 
a paper discussing heat resistant 
cast alloy properties, which is avail 
able on request. Published to aid 
design engineers in the use of cast 
heat resistant alloys, paper is en 
titled “Heat Resistant Cast High 
Alloys.” 


Award of a $1,700,000 contract tor 
the manulacture of a 15 stand bar 
mill was announced by the Birds- 
boro Steel Foundry & Machine Co. 
The new mill was ordered by Ro- 
tary Electric Steel Co., Detroit, 


Inductotherm Corp. has moved 
from Glenolden, Pa., to a larger 
plant at 412 Hlinois Ave., Delanco, 
N. J. 


General Electric Co., Foundry 
Dept., Schenectady, N. Y., and Pre- 
cision Metalsmiths, Inc., Cleveland, 
have been elected to membership 
in the Investment Casting Insti- 
tute, Chicago, 


Westinghouse Electric Corp's. new 
show entitled “The New Age ol 
Metallurgy” points out the mod 
ernization of industrial heating 
equipment by linking this progress 
with the advances in the field of 
metallurgy. Show consists of an 


modern castings and American Foundryman 


oral presentation combined with a 
full color film-strip projected on a 
21-ft vistarama screen. Description 
of the new metals plant at Blairs 
ville, Pa., is also included. 


Hewitt-Robins, Inc. has acquired 
the business, manufacturing facili 
ties and assets of the W. A. Jones 
Foundry & Machine Co., Chicago, 
according to an agreement cover 
ing the terms of purchase signed 
by the two companies 


rhirty contracts covering construc 
tion and equipment for Kaiser 
Aluminum & Chemical Corp's. 
new Columbiana, Ohio, basic re 
fractory brick plant have been 
awarded, Completion of the unit 
is expected by late spring, 1956. 


Chas. Taylor Sons Co., 4 subsid 
iary of National Lead Co., is plan 
ning a major expansion and im 
provement of its Taylor, Kentucky, 
plant. Work will be started imme 
diately on imstallation of an addi 
tional tunnel kiln, continuous dry 
ers, and new grinding, screening 
and batching equipment. 


Coast Metals, Inc., Little Ferry, 
N. J., has published a folder con 


taining technical data relating to 
the physical characteristics and 
uses of wear-resistant castings made 
of Coast Metals alloys and a list 
of the production facilities avail 
able for castings 


Archer-Daniels-Midland Co., Min 
neapolis, has announced net profits 
of $5,749,888, equal to $3.49 4a 
share for its fiscal year ending June 
40. This is an improvement ol 
about 15 per cent over the pre 
vious year and 49 per cent over 
two years ago. Sales for the year, 
excluding grain division transac 
tions, were $221 million, up six 
per cent from a year ago. Fou 
50 cents dividends were paid to 
stockholders during the 12-month 


period. 


Maltleable Founders’ Society lias 
Malleable Iron Facts No. 51 which 
is available on request. Bulletin 
lists advantages of pearlitic mal 
leable castings over welded fabri 


cations. 


Morris Bean & Co., Yellow Springs, 
Ohio, has published a booklet ce 
scribing the Antioch Process {or 
casting aluminum alloy. The An 
tioch Process is claimed to produce 


The Navy recently honored Wheelabrator Corp., Mishawaka, Ind., by pre- 
senting a Certificate of Appreciation to the company for its cooperation 
in giving employees military leave to go on summer training cruises and 
other training duty. Shown above, Commander |. E. Ayer, commanding of- 
ficer of the U. S. Naval and Marine Corps Training Center, South Bend, 
Ind., left, presenting the certificate to Otto A. Pfaff, president and general 
manager of Wheelabrator Corp., right. Lt. Commander R. E. Gibson, cen 
ter, a Wheelabrator sales engineer and reserve commanding officer. 





castings that meet the most exact 
ing specifications for castings han 
dling fluid flow 


T. H. Benners Co., Birmingham 
\la., is representing Ayers Mineral 
Co., Zanesville, Ohio, in Mississipp 
Alabama, Georgia, South Carolina 
and Florida. Aubrey M. Garrison 
of Benners is handling the sand 
sales and service. Eugene Silver 
Houston, Texas, is representing 
Ayers in molding sand sales in 
lexas 


Lithium Corp. of America, Inc., 
Minneapolis, has formed a depart 
ment of product research and de 
velopment Walter M._ Fenton 
formerly sales manager of the com 


pany, has been appointed director 


American Wheelabrator & Equip- 
ment Corp., Mishawaka, Ind., has 
moved its district sales ofhces in 
Detroit, to 13504 Fenkell Ave. Tel 
ephones are VErmont 6-8474 and 
6-8475. G. R. Bryant is district 
manager for the Detroit office 
W. A. Illsley, F. H. Smith, and 
J. W. Swantz are district sales en 
gineers. R. D. Haworth, Jr., and 
Leo O'Brien are abrasives engi 
neers. D. W. Miller is district sery 
ice engineer 


Consolidated Foundries & Mfg. 
Corp., Chicago, has acquired Con- 
solidated Foundries, Inc., and 
lowa-Michigan Corp. Consolidated 
Foundries, Inc., operates four di 
visions: Crucible Steel Casting Co., 
Milwaukee; Michigan Steel Cast- 
Co., Detroit; Western Foundry Co., 
Holland, Mich.; and Ebaloy Foun- 
dries Co., Rockford, Ul. lowa 
Michigan Corp. operates two divi 
sions: Misco Precision Casting Co., 
with plants in Detroit and White 
hall, Mich., and lowa Soap Co., 
Burlington, lowa. Consolidated 
Corp. also acquired United States 
Brewing Co. and Available Truck 
Co 


Los Angeles Steel Casting Co., Los 
Angeles, has published a four-page 
folder illustrating operations in the 
production of quality steel castings 


Continental Foundry & Machine 
Co., East Chicago, Ind., has pur 
chased a 14-story building, together 
with an adjoining four-story build 


ing. in Pittsburgh 





Make shell molds faster... 
get more acourate castings... 
with RCI's 


FOUNDREZ 7500 










FOUNDREZ 
1500 


The foundrymon unclamps the pot 
tern plate from the dump box. No 
tice the thin shell of partially cured 
FOUNDREZ 7500 and sand clinging 
to the plete 


@ You save in time, in labor, in materials 

when you make shell-molds with Reichhold’s two 
stage, thermosetting, powdered phenolic resin 

Founprez 7500, You get castings so accurate that 
almost no machining is required closely dupli 
cating the actual pattern surtace even in the most 
finely detailed, thin-walled areas. Rejects are re 


duced to an absolute omnimum 


When you produce shell-molds with ounparz 
700, curing is faster. Thies remarkable RC] resin 
takes extremely high oven temperatures, coabling 
you to turn out more molds per hour molds of 
uniform superiority. They're structurally stronger, 


better able to vent gas, freer from distortion 


For large and small parts cast with any fer 
rous or non-ferrous material, shell-molding with 
Founprez 7500 is ideal, particularly for long pro 
duction runs, RCI offers technical help. Get com- 
plete data by writing for Technical Bulletin F-3 


beur Partner 





REICHHOLD 


Synthetic Resins « Chemical Colore « Piasticizers + Preno! 


Giycerine+Pnthnalic Anhydride + Maleic Annhydride+Gedium Sulfate 


Sodium Sulfite « Pentaerythnrito! « Pentachioropheno 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, NH. Y 
Cracie No. 99, race 85-84 
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SIMPLE CLUE ® 


TO A"“BIG DIFFERENCE' 


IN CASTINGS 


If you are unhappy about your production assures closer control of the molten metal, 

or your finished costs, ,.we would sug- assures that no slag can get through to 
gest you cut a few sprue sections in two, ruin a casting, saves needless grinding 
You may be surprised at what you find, and inspection, 

If you're now using sand strainer cores, Louthan developed and perfected re- 
we'll bet you find ample evidence of erosion, fractory strainer cores and maintains the 
\nd it’s possible that, even with refractory highest standards in their production, 
cores, you'll find some disintegration has You'll find them consistently uniform, 
taken place dimensionally accurate, inexpensive to use 

For all refractory cores are not alike, and easy to handle. Why not give them a 
and Louthan cores are proved to withstand trial in your shop? Write today for full 
$,000°F, temperatures without spalling on particulars and samples! 


disintegrating, This is important as it 


REFRACTORY 
STRAINER CORES 


Oey 











The Louthan Mtg. Co., East Liverpool, Ohio (Subsidiary of Corporation) 
' ® 





REPRESENTATIVES: FREDERIC B. STEVENS, INC., 1800 18th St., DETROIT 16, MICH.; 93 Stone St., BUFFALO, N. Y.; 36 Shelby St 
INDIANAPOLIS 7. IND. P.O. Box 1716, NEWHAVEN. CONN ; CANADIAN HANSON & VAN WINKLE CO.,LTD... TORONTO, ONT. CAN; WINDSOR, ONT. CAN 
FOUNDRY SUPPLY CO., 5009 Excetsior Bivd., MINNEAPOLIS 16, MINN ; MILWAUKEE CHAPLET & SUPPLY CORPORATION, 1023 South 40th Street 
MILWAUKEE 15, WISCONSIN, @. A. BELL COMPANY, ST. LOUIS 2, MISSOURI, HOUSTON 3, TEXAS 
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Markets & Management Tools 
Headline SFSA Meeting 


@ “A Healthy Steel Foundry Fu 
ture” is the theme of the 53rd fall 
meeting of the Steel Founders’ So 
ciety of America to be held at The 
Greenbrier, White Sulphur Springs 
W. Va., October 24 and 25. SFSA 
President A. J. McDonald, Ameri 


a 





A. J. McDonald 


can Steel Foundries, Chicago, will 
preside. He will open the two-day 
meeting with a talk, “Half the 
Battle,” covering functions and fu 
ture plans of the society as recom 
mended by the group's Program 
\ppraisal Committee 

Executive Vice-President F. Ker 
mit Donaldson will speak on “Ex 
eculive Responsibility in Today's 
Business World” and Chauncey 
Belknap, SFSA legal counsel, will 
discuss legal developments affect 
ing steel castings producers. How 
top management can use ratios of 
the castings industry as a business 
control tool will be told by Roy A 
Foulke, Dun & Bradstreet, New 
York 

\ banquet will conclude the 
first day's activities 

Market for steel castings will be 
covered the morning of October 25 
when the Steel Founders’ market 
development program will be dis 
cussed, Safety awards for zero fre 
quency and tor outstanding records 
in each of four manhour classifica 
tions will be awarded to winners in 
the society's 1955 Safety Contest 





MORE FACTS on all products, literature 
and services shown in the advertise 
ments ond listed in Products & Processes 
and in For the Asking can be obtained 
by using the handy Reader Service 
cards, pages 83-84 
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Chesapeake Forms Southern Section 


" | 


At a organizational meet 
ing for the Southern Section of the 
Cheaspeake Chapter of the Ameri 
Society, T. W 


director of research, Lynch 


recent 


can Foundrymen’s 
Curry 
burg Foundry Co., was elected tem 
porary section chairman 

Serving with Curry will be D. I 
Matthieu, Kerchner, Marshall & 
Clo., secretary; | Scott Parrish, Jr., 
Richmond Mig. Co 
program committee chairman, and 
Es, &, 


Foundry & 


Cole, Wysong Miles Foundry 
, chairman of membership com 
mittee 

The meeting was the first step in 
organizing the Southern Section of 


to include Virginia, North Carolina 
and eastern section of West Virgin 
ia. Need was telt for breaking down 
the Chesapeake Chapter in an et 
fort to get a greater exchange ol 
technical information in the south 
ern section, Curry said 

\t the meeting the 18 representa 
tives of the section scheduled a see 
ond organizational meeting Septem 
ber 25 in Newport News, Va., in 
with the 


( hesapeake 


conpunction 


Chapter. Both groups planned to 
visit the Newport News Shipbuild 
ing and Dryvdceck Co. during thei 


Representatives at the first meet 


the Chesapeake Chapter which is ing were, Curry, Matthieu, Parrish 


NEWS, LYNCHBURG, VA 


THE 





Chesapeake .. Principals of the first organizational meeting for the 
Southern Section of the Chesapeake Chapter of AFS check over the list of 
representatives who attended the dinner session at the Virginia Hote! 
From left to right: Lewis H. Gross, American Standard Corp.; T. W. Curry, 
Lynchburg Foundry Co., temporary section chairman; D. E. Matthieu, Rich 


mond, temporary secretary, and D. J. Hayes, National AFS Headquarters 
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LITO METALLURGY 


Lithium has been long established in the non- 
ferrous foundry industry as a degasifier, 
deoxidizer, Tataibasless and general purifying 
agent, particularly for high conductivity cop- 
per castings and copper-base alloys. The small 
amounts required put both the economics and 
technique within the limits of everyday non- 
ferrous foundry operation. Research now under 


bends ahead in industrial applications for Lithium 


MINES. Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina « Cat Lake, Manitoba » Amos Area, Quebec +» BRANCH SALES OFFICES: New York « Chicago 


way suggests that Lithium is equally valuable 
as a degasifier for aluminum eng yo Further 
extensive research on various Lithium Salts 
holds vast promise of valuable benefits to be 

ained for low temperature heat treating baths. 
Why don’t you look into this miracle element? 
This revolutionary technique is within your 
reach. Write for details. 






LITHIUM CORPORATION 
OF AMERICA, INC. 


2605 RAND TOWER 
MINNEAPOLIS 2, MINN, 


CHEMICAL PLANTS, St. Louis Park, Minnesota « Bessemer City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minnesota 
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Cole, Dr. J. K. Sprinkle and Dr 
M. V. Nevitt of the metallurgy de 
partment, Virginia Polytechnical 
Institute; Frank G. Carrington, 
Glamorgan Pipe & Foundry Co.; 
Joe Kieth, White Foundry Co., Ro 
anoke; ( M. Eckman, Virginia 
Metalcrafters, Inc., Waynesboro; 
Earl Swenson, Ironton Fire Brick 
Co.; Larson E. Wile and Harvey § 
Henderson, Lynchburg Foundry 
Co., D. J. Hayes, AFS National 
Headquarters representative; |. O 
Danko, Danko Pattern Mfg. Co 
saltimore, Md.; Jack H. Schaum, 
National Bureau of Standards, 
Washington, D. C.; Lewis H 
Gross, American Standard Corp 
Baltimore; 8. W. Richard, Richard 
Machine Works, Norfolk, and L. A 
Howell, Newport News Shipbuild 
ing & Drydock Co 


Philadelphia 


More than 550 members and guests 
were present at the annual summer 
outing held at the Manulacturers 
Goll and Country Club in July 

\ goll tournament, softball game, 
quoits and swimming were the 
order of the day. In the annual 
soltball game, once again the “ped 
lers”’ and the “foundrymen” tan 
gled, and as yet no one knows the 
final score Charles R. Sweeny 


Northwestern Pennsylvania 


\n organizational meeting of the 
ofhcers and directors who have been 
elected to serve for the coming year 
was held recently. Attending were 
Jacob Dimert, Erie Castings Co 
chairman; Robert Johnson, Bucy 
rus Erie Corp., co-chairman; E. | 
Bonesteel, General Electric Co., 
secretary, and Richard Strong 
Griswold Mfg. Co., treasurer 
Directors present were: Roy A 
Loder, Erie Malleable Iron Co 
Walter Yahn, American Sterilizer 
Co.; W. Clemons, Meadville Mal 
leable Iron Co.; Paul Green, Gen 
eral Electric Co; O. ( Bueg, 
Arrow Pattern Works; R. Erskine 
Bucyrus Erie Corp., and A. White 
man, Lakes Laboratory 
Committees appointed at the 
meeting included Educational 
P. W. Green, chairman; W. Peel 
man, Earl Strick, W Kccles 
J. Clark and A. Whitemen. Pub 
icity, W. Yahn, chairman; B. Her 
4 
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WALTER NAFP. DELTA OIL CO 


Wisconsin . . Chapter President 
R. V. Osborn, presenting his 
father, W. V. Osborn, with one 
of chapter's 50-year plaques. 


rington and R. Loder. Membership, 


O. C. Bueg, chairman; H. Haus, 
W. Miller, B. Roth and R. Alm 
stead, with a committee member in 
each plant represented. Advisory 
Bb. Herrington, chairman, R. Gris 
wold, E. Strick, ( Gottschalk, 
J. Clark, J. Hornstein, |. Shuffstall, 
F. Volgstadt, D. James and F. Carl 
son. Entertainment, |. Considine, 
chairman, R. Humphries, 5. Walk 
iewicz, H. Dimert, |, Nardo, F. Carl 
son, F. Harter and |. Pace 


St. Louis 


Over 250 members and guests at 
tended the annual picnic of the 
chapter at Lemay Grove in St 
Louis County, in August. Jack H 
Thompson, East St. Louis Castings 
Co., was entertainment chairman 
Highlight of the alternoon was 
a foundrymen vs. suppliers soltball 
game in which the ftoundrymen 
trounced the suppliers by the wide 


margin ol 16 to 15 lack Bodine 


Tennessee 


New ofhcers and directors elected 
for the coming year ave as lollows 
William P. Grieser, Ross Meehan 
Foundries, chairman; Herman 
Bohr, Robbins, & Bohr, vice-chau 
man; Hal Roach, Laclede-Christs 
Co., secretary, and W. F. Hetzler 
kureka Foundry Co., treasure? 

Board of Directors include: ‘Tink 
Johnson, Somerville Iron Works 
(. Chisolm, Wheland Co.; R. H 
Barker, U.S. Pipe & Foundry Co 
Marion Guenther, Strickland Pat 
tern Works; John A. Lasater, Com 
bustion Engineering Co., Ine 
Richard Kellerman, Lodge Mfg 
Co.; G. Frank Anderson, Tennessee 
Products & Chemical Corp., and 
W.L. Austin, U.S. Pipe & Foundry 
Co Joseph F. Delanes 


uniformity 


Quality Control: 


making ¢ 
"you're on 
Leok ot you impactor anes on cong croraes ore 

iy ses inspecting pore te tort quality 
hove bose off . 


GAL, 


\trad/ 





let uniform DIXIE BOND 
help you obtain quality control 


EASTERN CLAY PRODUCTS DEPT 
INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Ceneral Ofices: 20 North Wacker Drive, Chivraga, 6 


DIXIE BOND * BLACK HILLS BENTONITE * TRIPLACT * BEVIVO CORE PASTE + REVIVO BOND * BONDACTOR *« CUPOLINE * DURA PRODUCTS + WEL TONITE 
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afs | chapter meetings 


OCTOBER 


4 Central Ilinois . , Legion Hall, 
Peoria, Don M. Gerlinger, Walter Ger 
linger, Inc., “Shell Cores.” 

% Chicago Bar Association. 
Hans J. Heine, American Foundry 
men's Society, and Roy Carver, Cary 
er Foundry Products Co., “The Car 
bon Dioxide Process” and CO, Process 


movie 
5 Cincinnati District Anthony 
Wayne Hotel, Hamilton. Zigmond 


Madacey, Beardsley & Piper Div,, Pet 
tibone Mulliken Corp., “Tricks in 
Core Blowing.” 


4 Metropolitan , . Essex House 
Hotel, Newark. Dorian Shainin, Rath 
ke Strong, Inc, “Quality Control in 
Foundry Operations,” 


j Western Michigan Bill Stern's, 
Muskegon, Ralph L, Lee, “The Metal 
lurgy of Human Beings.” 


5 .. Toledo . . Toledo Yacht Club. 
Joseph S. Schumacher, Hill & Griffith 
Co., “Fool Proof Sand” and CO, Proc 


ew movic, 


6.. Saginaw Valley 

Fischer's Hotel, Frankenmuth, Mich 
Mead Killion, “Fluman Behavior Fac 
tors.” 


6..Canton District 
Canton, Ohio, Carl O, Schopp, Link 
Belt Co., Indianapolis, “Shell Mold 


ing.” 


7... Philadelphia , . Engineers’ Club 
W. B. Coleman Lecture-—Harry W., 
Dietert, Harry W. Dietert Co., “Proc 
essing Molding Sand.” 


7... Southern California Rodger 
Young Auditorium, Los Angeles. ‘Two 
afternoon and two evening sessions. 
Hans J. Heine, American Foundry 
men's Society, “New Horizons in 
Foundry Progress;” “Quality Control in 
the Foundry” in cooperation with 
Charles Locke, Westlectric Castings, 
Inc., and F. S. Brewster, Brumley 
Donaldson Co,; “Vertical Gating” plus 
AFS Vertical Gating movie; and “New 
Ipproach to Improvement of Casting 
Design.” 





10... Michiana 

Whitcomb Hotel, St. Joseph, Mich. 
J. A. Westover, Consulting Engineer, 
“Casting Cost Estimating.” 


10 Northern California . . Shat 
tuck Hotel, Berkeley. Two evening 
Heine, American 
Foundrymen’s Society, “Casting De 
sign” and “Vertical Gating” plus AFS 
Vertical Gating movie 


sessions. Hans | 


11. . Twin City Covered Wagon, 
Minneapolis. C. V. Nass, Beardsley & 
Piper Div., Pettibone Mulliken Corp., 
“Mechanization in Small Foundries” 
plus movie on the subject. 


13. . Northeastern Ohio Tudor 
Arms Hotel, Cleveland. Patternmak 
ing: C. W. Forestek, Forestek Plating & 
Mig. Co., “Hard Chrome Plating of 
{luminum;” Non-Ferrous: Walter E. 
Sicha, Aluminum Co. of America, “A 
Study of Vertical Gating Design’ plus 
AFS Vertical Gating movie; Ferrous 
Charles Schneider, National Malleable 
& Steel Castings Co., “Developing New 
Ferrous Casting Business.” 


14 kastern Canada Mount Roy 
al Hotel, Montreal. John Perkins, 
Ford Motor Co. of Canada, Ltd., 
“Modern Foundry Practice.” 








Carl-Mayer exclusive de- 
sign and construction has 
a background of more 
than thirty years achieve- 
ment in meeting the in 
dividual problems of in- 
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Including almost 2000 terms, this book is intended to help 
standardize the meanings of foundry terms throughout the 
metal castings industry. In its preparation, reference was 
made to many presently existing glossaries and dictionaries 
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Carl-Mayer Vertical Core Oven (with 
a newly patented recireulati heat. 
ing system) at G & C. Poeandry Ce., 
Sandusky, Ohio. U. 8. Patent Nos. 
2,267,180 and 2,628,087, 


poses, 
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modern castings and American Foundryman 


dustrial leaders. 


OUR PRODUCTS include 
Core and Mold Ovens... 
Heat Treating Furnaces 
... Hi-Speed Rod Bakers 
.» » Weldin 
..» Paint I rying Ovens 
.» +» Ceramic D 

Ovens... Rubber Curing 
Ovens .. 
and Ovens for Other Pur- 


Rod Ovens 
rying 


. and Furnaces 


Write for Bulletins 


THE CARL-MAYER CORPORATION 
3030 Euclid Ave., Cleveland 15, Ohio 








of scientific and engineering terms. IT IS THE MOST COM- 
PLETE WORK OF ITS KIND and should be at the finger- 
tips of every member of the metal castings industry. (80 pp. 
6 « 9 Paper Bound.) 


AFS MEMBERS $§.75 NON-MEMBERS $1.25 





American Foundrymen's Society | 
Golf and Wolf Roads, Des Plaines, IIlinois 
Place my order for___ copies of GLOSSARY OF FOUNDRY Terms. | 
[] Remittance Enclosed [| Send Invoice | 

| 
Name Title | 

| 
Company | 
Address ; 
City Zone State 








14-15 New Regional 
Foundry Conference, Massachusetts In 


England 


stitute of Technology, Cambridge 


Sponsored by the New England Found 






rymen’'s {ssociation in cooperation 


with MIT 










14-15 Northwest Regional Foundry 
Multnomah Hotel 
Sponsored by the 






Conference 
Portland Oregon 
British Columbia, Oregon, and Wash 
ington Chapters and the Oregon State 
College Student Chapter 









20-21 Ohio Regional Foundry Con 
ference, Case Institute of Technology 
Cleveland Sponsored by the Canton 
District, Central Ohio, Cincinnat: Dis 







trict, Northeastern Ohio, and Toledo 





Chapters of the American Foundry 







men's Society 







20 Detroit Hotel Tuller. Panel 
meeting. C. V. Nass, Beardsley & Piper 
Div., Pettibone Mulliken Corp., and 
I A. Danse Foundr Equipment 


Vaintenance 













21 Birmingham Tutwiler Hotel 
Top Management Night 







21 Central New York Mark 
Twain Hotel, Elmira. ( \ Nass, 
Beardsley & Piper Div., Pettibone Mul 


VUechanization in Small 






liken Corp 


Foundries” plus movie on the subject 













28 Chesapeake Engineers’ Club 
Baltimore. Thomas FE. Barlow, Eastern 
Clay Products Dept., Int'l. Minerals 


& Chemical Corp., “Pressure Moldin 








28. Dennessce Hotel Patten 
Chattanooga. C. V. Nass, Beardsley 





Piper Div., Pettibone Mulliken Corp 






Mechanization in Small Foundric 


plus movie on the subject 








28 l exas Menger Hotel, San 
Antonio, J. P. Hunter, Texas Found 


ries, Inc., “Safety Practices for Found 







ries” and panel discussion 







NOVEMBER 








Calhoun seach 
Club Minne apolis AFS- ASM joint 
meeting. Speaker from Do-ALL Co. on 
Cimlization Through Tools 


l Twin City 









$4 Metals 
Purdue University, West Lafavette, 
Ind Sponsored by the Central Indiana 
and Michiana Chapters of the Amer 


ican Foundrymen’s Society 


Casting Conterence, 





i Birmingham District Annis 


ton. Panel discussion on Soil Pip 
7 Western Grand 
Rapids. Roy Carver, Carver Foundry 
CO, Core Process.’ 


Michigan 





Products Co 





















Produce More 
Top Qualit 
Castings 


Top Quality 
FOUNDRY 
MATERIALS 


Use these Time-Tested 
Products for Best Results 


SAND 


Portage (Wis.) Silica 
Century Molding 

* Ottawa Blackhawk Silica 
Muskegon Lakesand 
Tenn. & ind. Molding 
Utica Crude Silica 
Silko Molding 

* Zircon Sand, Flour and Wash 
Berlin Coresand 
Red Flint Annealing 
New Jersey Molding 
Gallia Red Molding 
Albany Molding 


BONDING CLAYS 
* Volclay, MX-80 (Granular) 
* and Panther Creek Bentonite 
* Goose Loke Fire Clay 
*Grundite Bonding Clay 


ABRASIVES 

Tru-Steel Steel Shot 
* Malleabrasive Shot and Grit 
* Certified Shot and Grit 
* Blackhawk Sand Blast Sand 
* Super-Titan Nozzles 


REFRACTORIES & MISC. 
Cargan Cupola Gun Mix 
Firegan Ganister 

* Microsil Silica Flour 
Fluxing Limestone 

* Five Star Wood Flour 

* Sultron Foundry Flux 
Fiuorspar—Lump & Grovel 
Wood—Slabs & Edgings 


* Whse. Stocks carried 


CARPENTER 
BROTHERS 


INCORPORATED 
Main Office: 606 W. Wisconsin Ave 
MILWAUKEE 3, WIS 


Tel. BRoadway 6-0140 
BRANCH OFFICES 


ST. PAUL, 5 MUSKEGON 


1803 Princeton Ave. 1209 Moulton % 
Tel. EMerson 6312 Tel. 4-7248 
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| obituaries 


| 


+ 


Gosta Vennerholm, manager of the 


manufacturing research depart 
ment, Ford Motor Co passed away 
Sc ptember 4 

Born in Stockholm, Sweden, he 
moved to the United States in 1924 
and joined Ford in the same year 
as a chemist at the Highland Park 
plant. From 1925-27 he served as an 


Henry Ford 


Trade School in Dearborn and 


lnistiuctol at the 





G. Vennerholm. 


worked at Dagenham, England, as 
supervisor in the reorganization of 
the foundries of the Ford Motor 
Co. in England and Europe from 
1934-38 

Returning to the Rouge plant 
Mr. Vennerholm served in several 
supervisory metallurgical posts 
During World War Il, he worked 
on numerous war engineering com 
mittees. He was named manager of 
the manutac turing rese arch depart 
ment in fune, 1954, after having 
been assistant manager for several 
years. During his Ford career, he 
directed many of the company’s 
chemical and metallurgical devel 
opments 

Mr. Vennerholm held the Me 
bFadden Gold Medal of the Ameri 
can Foundrymen’s Society has 
served on many AFS committees 
and was chairman of the Annual 
Lecture Committee. At the time of 
his death he was a member of the 
\dvisory Group of the Steel Div 
md a member of the Cupola Re 
search Committee. He also contrib 


AFS public a 


uted greatly to the 





tion, Cacpotn HaNnppook. He was 


ilo active in the Society of Auto 
\merman Soc 
ety olf Metals mal the 


motive Engineers 
\merian 


Ordnance Association 


Trancis Joseph Stokes, Sl, chan 
man ol the board of F. |. Stokes Ma 
Philadelphia ched 


recenth, in Germantown, Pa 


me Co Irv 


Harold I 


ind general 


Martin, vice-president 
manager ol \thas 
Machine Co Rich 


mond, Calil., died recentls 


Foundry & 








Herbert J. French, 6 
dent of the International Nickel 


Vice pore s! 


Co, In mid assistant vice-presi 
dent of the International Nickel 
Co. of Canada, Lad., died recently 
in Rochester, \liin 


Richard Samuel Reynolds 
flounder of the Reynolds Metals Co 
ched recently at his hame im Rich 


tite nal \ ' 


Ward M. Huston, president of the 
Neni Foundry & Machine Co., 


Non, Ohno, died recently 


SIZED TO FIT 
YOUR CUPOLA 


You can choose from 5 sizes when you 
specify Semet-Solvay Foundry Coke. Each 
is the best you can buy—uniform in analy- 
sis, sturdy and blocky in structure. Call your 
Semet-Solvay man today. 
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For Better Melting 


Circir No 


Pace BS-A4 





YOU CAN MAKE ACCURATE BRINELL TESTS 
IN ANY POSITION... ANYWHERE WITH me... KING PORTABLE 
Accuracy guaranteed te well within ASTM requirements 





1 KING 


Box 6065 Arémore, Pa. 





You save handling and set-up time with the KING PORTABLE when 
you make Brinell tests because you take the tester to the werk 
not the work to the tester. In addition, this versatile unit 


© puts a load of 3000 kg on a 10mm ball other loads as required 
© can be used in any position even upside down 

© gets into small, cramped spaces, tubes or cylinders 

© has a removable test head to test parts of any size 


Get details today on the many 


additional outstanding bene fits 
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SPECIAL 


OFFERING!! 











NEW: 





am {Sompnsccons 
Nc 


JERAOLL- RAND Type EA1. 400 CPM 
ive ih rt 3. with air tank # x / 
CORE BLOW 
1 M No. 2 with air clamps 
i te No.4, with air clamps 
CORE hOu ST AIGHTENERS 
1 -A RICAN Style K Core Kod Mtraightener 
4 hs 
1 CLIMAX We 9 Wire Straightener 
| TEABEMER Model 1 Bprue Cutter, 144’ 


6 HP motor 
ins 


INDUBT KIAL Continuous Type, trays 16” 
center, overail dimer oe 


pee ~ ‘i bieh, 74” deep, ans fired 
. New 
CUPOLA ,acens 
j ms was Can, Model 
” jar to Bondacto 






Air Weight Controtier 
Lighter Tank & Torch 
ILLE potery Postuve 
ale oy with 40 HP me 
MOLDING” ba 
) INTERNATIONAL A Jott Rollover 
¥, 


i A appt AZRK Jolt Kali, 
aw oe xO”, 12” 


(tern 
* No here Jolt Bquecse Reteves 


L aw Vth x 38”, 12” draw, 16” aq 


i WA ee Jott Pin Lift table 
1 Feet) "i a, 8 t' bau coors * on 
io uSerers ° 

Inder af . 

|- OBBORN 710PV y Vibrating Jol Jolt Bqueere Pin 
WA he tabs, ‘ies 

» TARE x 40’ thockieas Jar Rollover 
Pattern Drew 

4 a OC & 2° Sheek ese Jar holiover 


Pattern Draw 


MELTING LADLES 
OUEVN 
WHITING 


4 
6 


1 
i 


cap 


FOUNDRY EQUIPMENT 


ORIGINAL COST: $250,000.00 


SAVINGS OFFERED: 40 TO 90%!! 
LATE MODEL (1949-1953) EQUIPMENT — FULLY GUARANTEED 


10 ton capacity 


Power "rane, 


biartic 


PoP Devices 
Enclosed fearing. V-ball '» to 


Heit Conveyor, 75’ cen- 


nveyor, 103° o=. 


of 


beam & 
-beam & 
130 of 11” I-beam & & 
complete with 


Kei 
pd wide, 4 ply, with 186” x 
uty maanetic 


“Super 
two Ww 
two 12’ 
wo 30’ 
trolieye and 


i Benin,” with power trolley 
OA-0-JA A i —— a 


Conveyor, #4” wide x 10’ lone x 
ROTO-CLOME 


Dust 
AMBRICAN 
A ICAN Ain 
24,000 CPM 


MULLERS 
SIMPGON No. 2 Muller, 


PGON No 4a, 
$000 Ib batch stan, 


BIMPSON No. 


skip hoist 


IMPHON No 
o. 1 
drive, with skip hotat 


motor « 


ne ZP 


SEND FOR ILLUSTRATED CATALOG 
e SHOWS ALL LISTINGS 


Style B. with skip 


th 90 ‘- motor, 
meter 
i'y Muller, Style UD, with 


Muller, Style B, separate 


om L N. St » 
-” 
wt he 
6 MP fan 


50” pan dia., 
skip 








1—-CLEARFPIELD No. 404 Muller, 4 cu ft 
batch size 


1 wg ey No. 930 Muller, 30 to 40 cu 
ft. bateh ai: 
PREPARATORS 

1 ~AMERICAN Sand Cutter, Model AA, 6’ 0” 
Serial No. 643, power all around 

1 ry paaaaa Model M Sand Cutter, Size 

l~AMERICAN Model M Sand Cutter, Size 
0 /80 


6~BREARDGLEY & PIPER Models 8, M and I 
Sereenerators 

6—ROVER Sand Conditioners, all models, Jr 
NC-2, NDP, C-2 etc., portable 


1 FAIRBANKS 





MOKSE a= Dial, 4 x 5 
1 


Natform 6250 


Ib capaci Y Mode! 41 seat 


i —. 30” x 60”, Type C. 5 HP gearhead 
motor, built-in magnetic brake 
4+-—WHITING 48” x 72”, 10 HP gearhead motor 
bullt- rm rmacnetic brake 
weneeee 
AMMERICA rv 27” x 36” Tumblast, with skip 
wist and shot return 
1 AMERIC wy 36” x 42” Tumblast, with skip 
hoist and dust collector, 1962 
1 AMERICAN 42” x 46” Tumbiast, with skip 
va 
i oer tg 6- “4 “ Pete Blast, 6’ table 
tab.es 


MACHINERY & 


AAA EQUIPMENT CO. 


15538 SARANAC ROAD 


CLEVELAND 10, OHIO 
CALL: Liberty 1-6545 











SSS 


CLD FOUNDRY--&-MACHINESEQUIP, 


Sana itar® 


FOR SALE NOW 


Gray Iron Foundry with No. 7 Whiting 
cupola 80 miles south of Cleveland, 18,000 sq. 
ft., with railroad siding. 





IN OUR WAREHOUSE 


In Cleveland, Ohio, we have a large stock of 
gvaranteed Foundry Equipment available for 
immediate delivery. Write or call for our FREE 
listing of equipment. 


ees 
J 





SPECIAL BARGAINS... 


Hayward Clamshell Buckets, Electric. 
1% and 2 yd. capacity 

230 V D.C. 

Steel Apron Conveyors: 

120’'¢ Midwest 

« 57'¢ Palmer Bee 

44'¢ Link-Belt 

19’¢ Link-Belt 


We Buy and sell one piece of equipment or 
complete Foundries. 


36” » 
30’ 
30” » 
30” » 


TELEPHONE CLEVELAND, OHIO 
GL enville 1-1222 


SLEVELAND 10, Cr ‘ 











GUARANTEED USED FOUNDRY EQUIPMENT 
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classified 
advertising 


For Sale, 
Help Wanted, 
Personals, 
Engineering Sevice, etc., 


solid .. 20c per word, 30 words 


($6.00) minimum, prepaid. 


Positions Wanted 


. 10¢ per word, 30 words ($3.00) 
minimum, prepaid. Box number, care 
of Modern Castings, counts as |0 
additional words. 


Display Classified 


. Based on per-column width, per 


inch .. 


]-time, $15.00; 3-time, 


$13.50 per insertion; 6-time, $12.50 


per 


insertion; 12-time, $12.00 per in 


sertion; prepaid. 





HELP WANTED 








We want 
are 


that they could increase their earnings by 
selling on liberal commission. These men 
must have followings in industries buying 
master alloys and hardeners. Please give full 
details in your first letter ie., personal 
history, employment record, territory, et 
Your information will be held in strictest 


confidence 


several 


Box C70, 


Golf and Wolf Roads, 


live-wire salesmen who 
now working on salary and who think 


MODERN CASTINGS 
Des Plaines, Hl. 








FOUNDRY ASSISTANT needed by captive 
gray iron foundry of medium size heavy 
process machinery manufacturer. Young col 
lege engineer graduate preferred Should 
have had some foundry experience. Is t& 


help increase 


search and operation 


profit 
8s. E 
CASTINGS, 
Plaines, Ul. 


sharin 





Penna 


Z pian 
Reply 
Golf 


plant efficiency 
Salary 


and Wolf 


Company 


Box C65, 


open 


Roads, 


planning, re 


has liberal) 
Location 
MODERN 
Des 





FOUNDRY TECHNICIAN. An Eastern Cana 
dian Mechanized Foundry has an opening 
for a Foundry Technician as a trouble shoot- 
er. He should have experience in patter: 








making, gating 
techniques for 


Some 
ficial 


Box CH, 
Wolf Roads, 


layout and general foundry 
Brass and Bronze castings 
snap-flask experience would be bene- 
Salary will depend on qualifications 
MODERN CASTINGS, Golf and 
Des Plaines, Ul. 





FOUNDRY 
Aluminum 


miles 


Box C66, MODERN CASTINGS, 
Wolf Roads, 


FOREMAN experienced § with 
and Bronze. Ideal location 1% 
from Milwaukee. Write full details to 
Golf and 


Des Plaines, li. 





SALESMAN, 


well-established refractory 


company wishes experienced melting found- 
ryman located in Detroit area to cover Mich- 


igan and parts of Indiana 


Box C63, MOD- 


ERN CASTINGS, Golf and Wolf Roads, Des 


Plaines, 








MOLDING FOREMAN or 


anized Midwest 
foreman for molding department 


sonal 


C69, MODERN CASTINGS, 
Roads, 


Assistant. Mech- 
wants aggressive 
Give per- 
and salary. Box 
Golf and Wolf 


Foundry 
history, references 


Des Plaines, ll 








METALLURGIST. Technically trained metal- 
lurgist with non-ferrous foundry experience 
including supervision of production person- 
nel. To take full charge of high volume, ful- 
ly mechanized foundry producing brass 
plumbing fixtures and located in small, at- 
tractive central Ohio town. Please submit 
complete detailed application including 
training, experience, and references along 
with age and salary requirement. All replies 
will be treated confidentially. Box (67, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ml 





FOR SALE 





FURNACES FOR SALE 


W@ used Heat Treaung Furneces. and two 
7-ton gantry cranes. gooa condition. priced 


to sell 
BARR STEEL 4+--y CTS. INC 
Bex | 
Bolne, Idaho 








FOUNDRY WORKS MANAGER 


WELL-ESTABLISHED 4A-RATED COM- 
PANY, LOCATED IN MIDDLE ATLAN- 
TIC STATE, IS SEEKING A WORKS 
MANAGER FOR ONE OF ITS DIV! 
SIONS 


Applicant must have sound knowledge 
of foundry practices and at least ten 
to fifteen years’ experience in medium 
and heavy casting work and proven rec- 
ord of efficient management. Experience 
in mass production techniques would be 
most helpful 

Salary open and commensurate with 
qualifications. 

Replies confidential. Send fully-detaiied 
resume giving experience, training, and 
salary requirements to Box C64’, MOD- 
ERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ml 














POSITIONS WANTED 





Thorough knowledge and experience in al! 
phases of ferrous and non-ferrous foundry 
operations and management. Plant Layout 

Pattern Shop—Equipment Design—lInstal 
lation of Methods, Standards and Equip- 
ment-—Research and Development. Desire 
position with greater challenge and compen- 
sation. Will travel. Box C72, MODERN CAST- 
INGS, Golf and Wolf Reads, Des Plaines, Il) 





Core & Mold Blowing 

Utilize the latest in conventional and shell 
CORE BLOWING METHODS to offset pres 
ent high costs and competition by use of 
Existing Equipment when Possible—Im 
proved Equipment Design—Improved Meth- 
ods and Standards Training of Supervision 
and Personnel. Fer CONSULTING SERVICES 
CONTACT Box C71, MODERN CASTINGS 
Golf and Wolf Roads, Des Plaines, Ui 





MELTING SUPERVISOR 


Desire experienced man capable of op- 
erating malleable cupola air furnace 
Large foundry in Chicago area. Salary 
open. Pull company benefits Write Box 
C713, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaine, Ui 











SALES REPRESENTATIVE covering St 
Louis and surrounding Missouri and Illinois 
areas wishes to represent modern, progres- 
sive, well-equipped, Midwestern non-ferrous 
Jobbing foundry Thorough knowledge of 
product, market and customer needs. Twenty 
years successful sales and casting engineer- 
ing experience. Well known. Good follow- 
ing. Presently employed. Excellent reasons 
for desiring change If you feei you can 
compete in St. Louis market, please address 
Box C75, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Il 


PLANT ENGINEER, BSME, U of Michigan 
1952, 2 years experience Foundry Con- 
struction Installation and Maintenance 
Equipment. Resume on request. Box C74, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, fl 


ENGINEERING SERVICE 





EARL E. WOODLIFF 


F Sand Engineer 
Consu Testing 
14611 Fenkell (3-Mile Rd.) Detroit 27, Mieh 


Res. Phone Vermont 5 





SESSIONS ENGINEERING CO 
Consulting Foundry Engineers 
Modernization, Processiag Layouts 
Cost Reduction Quality Contro! 
Product — Machine Design 


Architectural Design 


me North La Salle St Chicago 2, M1 





WANTED 





WANTED 
American Foundrymen'’s Society lransac 
tions 1948, 1950, 1951, 19°52. Albert J. Phie- 
big, Box 352, White Plains, N. ¥ 





USED FLECTRIC FURNACE WANTED 
Approximate capacity | ton per hour. Con 
plete electric controls. Packed for export 

SIDERUGICA FILADELFIA, LTDA 
apartado aereo 689 
Bucaramanga, Colombia, South America 


Build Torsion Impact Tester 


\ new improved torsion testing 
machine built to fulfill require 
ments of the Army Ordnance Corps 
and designed by Pitman-Dunn Lab 
oratories is described in a research 
report just released by the Office ot 
Technical Services, U. S. Depart 
ment of Commerce 

Phe new Kinetic Torsion Impact 
lester not only produces shear frac 
tures, but permits accurate deter 
mining and recording of energy and 
torque values and indicates how the 
applied torques and the specimen’s 
resistance fluctuate during testing 

Methods of measuring energy 
and twist required to tracture 
torque, and torque vs. time to trac 
ture are detailed in the report, with 
photographs and diagrams of the 
devices used and then operation 

This research report, PB 111615 
Improved Method for Testing in 
Torsion Impact, may be obtained 
trom OTS, [ S. Department of 
Commerce, Washington 25, D. ¢ 


for 75 cents 
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What About Foundry Noise? 


What noise is, what it does, 
where it comes from, and what the 
loundryman can do about it ot 
essentially the content of — the 


Foundrymen’s  Seoactety 


\merican 
proposed manual on noise 

AFS Noise Committee 10-Ma 
meeting recently in Chicago with 
Chairman Herbert T. Walworth 
Lumbermen’s Mutual Casualty Co 
assigned the following tithes to se 
tions of the manual: What is Nose 
Physiological Effects of Nowe; Com 
pensation Trends of Hearing Lo 
Kvaluation of Hearing; How to 
Measure Noise; Foundry Exposure 
to Nowe 
Noise: Medical Control of Nose 
haqquip 


bngineermg Control ol 
and = Personal Protective 


Pian German Foundry Fair 


Ihe 1956 GIFA International 
Foundry Trade Fair will be held in 
Disseldorf, Germany, September 
19, 1956. This will be the fire 
time in 20 vears that a Foundry 
Trade Fair has coincided with an 
International Foundry Congres 
With this trade tair, the German 
foundry industry intends to bring 
astings, as raw materials, to the 
sttention of interested persons broth 
at home and abroad 

Additional information may be 
Nordwest 


obtained by writing 


deutsche \usstellungs Cesellechalt 


mbH NOWEA) 


Lhrenhot 4. Germany 


Disseldort 


October 1955 . 95 
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modern castings and American 


Circie No 


Foundryman 


ERKINS 


VY DIVISION, SAGINAW, MICHIGAN 





The eight Boker Perkins units installed in this new 
automotive grey iron foundry were chosen for 
their industry-proven excellence and efficiency. For 
sand mulling, five B-P 5A Continuous Molding Sand 
Mullers assure high speed delivery of thoroughly 
uniform sand mix to the molding floor. The B-P 
core paste mixer and B-P core wash mixer insure 
good core surfaces, and the B-P Refractory Clay 
Mixer is ideal for mixing refractory clay material for 
mudding up ladles and cupolas. This new foundry 
will find, as other foundries have found, that 
B-P equipment is built to last and requires 
minimum maintenance, 

On the job... @ size 15 B-P 

Refractory Clay Mixer 

One of five B-P 5A Continuous 


Molding Sand Mullers installed 


in the new plant 
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Helps Small Businesses 


Bulletins of interest to foundry 
men such as maintenance of power 
hand tools, how to select the right 
grinding wheel, fire prevention in 
small business, gas welding of cast 
iron, use of templates and scale 
models in plant layout, preventive 
maintenance for the small plant 
care and maintenance of grinding 
wheels, and others, are being pub 
lished by the Small Business Ad 
ministration 

“Technical Aids tor Small Busi 
ness,” published monthly as a 4 
page bulletin, deals with a single 


subject each month. Copies of 
these bulletins and a list of those 
available may be obtained by writ 
ing to the Small Business Adminis 


) 


tration, Washington 25, D. ¢ 


Radiation Manual Due 


Safe practices for handling x-ray 
and radioactive isotopes will be the 
subject of a manual to be prepared 
by a 


American Foundrymen’s Society 


special committee of the 

Besides making arrangements for 
this manual, the Safety, Hygeine, 
and Air Pollution Control Stee: 
ing Committee of AFS meeting in 
Chicago July 27-28, also reviewed 
activities of the Welding Commit 
tee. The “Welding 
Manual” will include all matters 


forthcoming 


of health and satety pertaining to 
welding 
Tentative arrangements for par 


AFS Cast 
ings Congress and Exhibit at At 


ticipation in the 1956 


lantic City include three technical 


sessions and a display booth 


List Equipment Speakers 


A revised and up-to-date speakers 
been compiled by the 
Manutactur 
All speakers 


on the list are qualified and avail 


list has 
Foundry 
ers Association, Ine 


Equipment 


able to discuss various foundry 


subjects at management group 
meetings 

Copies of the list may be ob 
tained by writing Foundry Equip 
\ssociation 


Wash 


ment Manufacturers 
Inc., One 
ington, D.C 


Thomas Circle, 





pore 


Hil 


na 





Develop Molding Sand Book 


Perhaps the most complete umn) 
mary of present knowledge of sand 


molding will be contained in the 
j 


forthcoming book Mo/di Sand 
Practice being developed boy the 
Sand Handbook Revision Commit 
tee ol the American Foundrymen 
Societs 


Heretolore ind p! ictice ha 
been treated only as a portion of 
books covering the entire broad 


foundry field Special procedure 


of sand testing practice on the 
other hand, are covered in the com 
prehensive ARS Founpry SAND 
HANDBOOK which 4 limited to 


testing onl 

I hie new book will micluct vet 
cral aspects ol sund testing to deter 
mine mold properties and should 
not be contused with the testing 
relerence 

Phe scope of this 81, x Tli4q-in 

ARS TPRANSACTION’S i7¢ book 4 
mdicated by the tollowing tentative 


table of content 
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A NEW AND DIFFERENT 


FAST DRYING 


Now with Stevens Ignicoat you can eliisinate long 
torch drying of molds. You can eliminate drying 
ovens. Yes, with Stevens lygnicoat the expense 
mamtenance and fuel ol tunnel Ovens oOo ban , 


of drying torches is no longer necessary 


Iynicoat, the new and different mold spray for 
the foundry, is a graphite coating, so formulated 
that it is easier to handle out of the drum and 
easier to mix than either a powder or a paste And 
it is not dusty. It can be sprayed brushed on 


swabbed. It produces a smooth casting surface 


and greatly aids peel of sand from castings 


BRANCHES: BUFFALO - CLEVELAND - INDIANAPOLIS - NEW HAVEN 


MOLD SPRAY 


lynicoat rite rapidly with isopropyl ileohol 


and contains the proper percenta ce ol binder to 


Pristine vood filin adhe renee to thy ind 


When it i 


proper amount, it will show 


spra ed on a green sand mold im the 
both penet ition and 
urface coveraue After being ignited it will burn 
with a gentle flame, from LO to 40 second depend 
ing on the amount used. Molds may then be closed 


and poured The coating will not draw moisture 


Send for i trial ordey toda Write te brederic 
B Ste tl) Dive 1) trout 1G Mich iti 


STEVENS 


EVERYTHING FOR A FOUNDRY 










~~ 


Outstanding Machinability. . . All-Purpose Economy 
EEA EN 


ALUMINUM 
ALLOY 














A quality all-purpose alloy that gives you outstanding economy on 
the production line—that’s Apex Z-33. Developed by Apex to combine better than 


average mechanical properties, uniform casting characteristics and exceptional machin- 


ulspoun 


ability, Z-33 has been thoroughly proved in both foundry and final application 





Its as-cast properties are right for most castings, it can be heat 
treated for highly stressed castings, and it has excellent dimensional stability with 
an aging treatment. Apex Z-33 takes anodizing and other chemical and electrochemical 
finishes, responds beautifully to buffing and polishing 
In your profit-minded operation there’s a definite place 


for the versatile, economical applications of Apex Z-33. 


_ : Send without obligation for 


information covering complete specifications 






sbunses 


and properties of Apex Z-33. 
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